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^ @ Phosphonate-nucleotide ester derivatives of the present invention have excellent antiviral activity and activity. 
^ , Further, it can be orallv administered. — ^ 
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BACKGROUND OF THE INVENTION 



1 . Field of the Invention 



This invention relates to novel phosphonate-nucleotide ester derivatives or pharnDaceutically acceptable 
salts thereof. More particularly, it relates to novel phosphonate-nucleotide ester derivatives or pharmaceuti- 
cally acceptable salts thereof which can be orally administered as antiviral agents. 

2. Background of the Invention 



Infectious viral diseases have been recognized as medically important problems. For treatment of such 
diseases, drugs having antiviral activity but no inhibitory activity on growth of normal cell lines have been 
developed. For example. 9-(2-phosphonylmethoxy)ethyladenine (PMEA), 9-(2-phosphonylmethoxy)ethyl-2.6- 
diaminopurine (PMDAP) etc. have been reported to be effective on herpes simplex viruses type-l and II 
75 (HSV-1 and HSV-2). human immunodeficiency virus (HIV), hepatitis B virus (Yokota et al.. Antimicrob. 
Agents Chemother., 35. 394 (1991); Votruba et aL. Mol. Pharmacol.. 32. 524 (1987)]. 

The problems of these nucleotides and ionic organophosphate esters are their deficiency of oral 
absorptivity [see. De Clercq et al., Antimicrob. Agents Chemother.. 33. 185 (1989)]. Therefore, these 
compounds should be parenterally administered, for example, by intravenous or intramuscular injection, to 
20 attain sufficient blood concentration to elicit their effect. 

However, it is difficult to apply treatment utilizing parenteral administration unless the subject is in a 
hospital. Accordingly, it is not a preferred method to treat subjects suffering from altricious diseases such 
as AIDS and HBV diseases. Accordingly, there required development of drugs which have antiviral activity 
and can be parenterally administered. Up to date, no drugs have been put into practical use. 



SUMMARY OF THE INVENTION 



The present inventors have studied intensively to solve the above problems. As the results, we have 
found that the object can be attained using a certain kind of phosphonatenucleotide esters, and have 
30 attained the present invention. 

That is, the point of the present invention resides in phosphonatenucleotide ester derivatives of the 
following general formula (I): 




^ ■ 0 - ( I ) 

" 3 

CH2CH2 0CH2P-OR^ 

OR'' 



(wherein ring A represents 



45 



50 



55 
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CH3 



(wherein and independently represent hydrogen, halogen, hydroxy I, mercapto, Ce-Cio arylthio or 
amino), R^ represents Ci-C* alkyi or ethyl having one or more substituents selected from the group 
consisting of fluorine. Ci-C* alkoxy. phenoxy, C7-C10 phenylalkoxy and C2-Cs acyloxy; R* represents ethyl 
having one or more substituents selected from the group consisting of fluorine, Ci-C* alkoxy, phenoxy, C7- 
C10 phenylalkoxy and Ca-Cs acyloxy; X, Y and Z independently represent methyne or nitrogen atom); or 
pharmaceutically acceptable salts thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention will be explained in detail. 

Phosphonate-nucleotide ester derivatives of the present invention are represented by the above general 
formula (I). In the above general formula (I), halogen atoms in R^ and R^ include, for example, fluorine, 
chlorine, bromine, inodine; Cs-Cio arylthio includes, for example, phenylthio. tolylthio, naphthylthio. C1-C4 
aikylin R^ includes, for example, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, tert-butyl. Ci-C* 
alkoxy as a substituent on ethyl in R^ includes, for example, methoxy, ethoxy, n-propoxy, i-propoxy, butoxy. 
C7-C10 phenylalkoxy includes, for example, phenyl-Ci-C* alkoxy such as benzyloxy, phenethyloxy, phenyl- 
propoxy. G2-G5 acyloxy includes, for example, acetoxy, propionyioxy, butyryloxy, i-butyryloxy, valeryloxy. 
Ci-C* alkoxy. C7-C10 phenylalkoxy and C2-C5 acyloxy as substituents on ethyl in R* include those on ethyl 
in R3. 

A preferred ring A in the above general formula (I) includes: 




1 



1 



R 



I 



or 




(wherein R^ and R^ independently represent hydrogen, halogen, hydroxyl, mercapto, Cg-Cio arylthio or 
amino). 

A particularly preferred A is 
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(wherein represents hydrogen, chlorine, hydroxyl, mercapto, tolylthio or amino: represents hydrogen, 
ia chlorine, iodine, hydroxyl or annino); 



30 

(wherein R^ and R^ represent amino). 

R3 is preferably C1-C3 alkyi. 2,2.2-trifluoroethyl or an ethyl group having a substituent selected from a 
group consisting of C1-C3 alkoxy. phenoxy, C7-C10 phenylalkoxy and C2-(^s acyloxy. Particularly, C1-C3 
alkyi or 2.2,2-trifluoroethyl is preferred. 

35 R* is preferably 2.2.2-trifluoroethyl or an ethyl group having a substituent selected from a group 
consisting of C1-C3 alkoxy, phenoxy, C7-C10 phenylalkoxy and C2-C5 acyloxy. Particularly. 2,2.2- 
trifluoroethyl is preferred. When R^ or R* represents a substituted ethyl group, such an ethyl group is 
preferably substituted at 2-position. Further, at least one of R^ and R* is preferably 2,2,2-trifluoroethyl. X 
and Z are preferably nitrogen atoms. 

40 Phosphonate-nucleotide ester derivatives of the present invention represented by the above general 
formula (I) can form pharmaceutically acceptable salts thereof. Examples of such salt include, for example, 
in the presence of acidic groups, metal salt such as lithium, sodium, potassium, magnesium, calcium salt, 
ammonium salt such as methylammonium, dimethylammonium, trimethylammonium, dicyclohexylam- 
monium: in the presence of basic groups, mineral salts such as hydrochloride, hydrobromide, sulfate, 

45 nitrate, phosphate, organic salts such as methanesulfonate, benzenesulfonate, paratoluenesulfonate, acetate, 
propionate, tartrate, fumarate, maleate, malate. oxalate, succinate, citrate, benzoate, mandelate, cinnamate, 
lactate. 

Compounds of the present invention may form tautomers such as keto-enol tautomers depending on 
the substituents. Such tautomers are also included in the present invention. 
50 Examples of the present compounds are shown in the following tables 1 to 7 (in the tables, P.S. 
indicates the position of the substituent: 




20 (wherein R^ represents amino: R^ represents hydrogen): or 
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as X. Y or Z; and C for X, Y or Z represents -CH = ). 

10 



75 



20 



25 



30 



35 



40 



45 



50 



EP 0 632 048 A1 




Table 1 
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R' 




R' 
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-CH,CF, 


-CHaCF, 


N 


C 


N 


X 


1 0 


-H 


-H 


-CH:CF, 


-CHjCF, 


N 


C 


N 


z 


1 1 


-H 


-H 


-CHaCHjOCH, 
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~CH2CH20CjHt 


N 


c 


N 


X 


1 8 


-H 


-H 


CHiCHsOCsHt 


-CH^CHiOCHt 


N 


c 


N 


z 


1 9 


-H 


-H 


-CH2CH20C.H, 


-CH,CF, 


N 


c 


N 


X 


20 


-H 


-H 


""CH2CH20CIH5 


-CHaCF, 


N 


c 


N 


z 



EP 0 632 048 A1 



Table 1 (Continued) 



Codip. 
Nd 


R' 




R' 




X 


Y 


Z 


P.S. 


2 1 


-H 


-H 


-CH2CH2OC.HS 


-CH:CH,OCH, 


N 


C 


N 


X 


22 


-H 


-H 


~CH2CH20CiH5 


-CHzCHaOCH, 


N 


C 


N 


Z 


23 


-H 


-H 


-CHiCHiOC.Hs 


"CHaCHaOCiHs 


N 


C 


N 


X 


24 


-H 


-H 


-CH,CH»OC.H. 


"•CH2CH20C«H5 


N 


C 


N 


z 


2 5 


-H 


-H 


— CHaCHsOCH^CiHs 


-CHaCFa 


N 


C 


N 


X 


2 6 


-H 


-H 


""CH2CH20CH2CiH8 


-CH2CF, 


N 


C 


N 


z 


27 


-H 


-H 


~ CHa CHa OCH2 C « H « 


-CH2CH2OCH, 


N 


C 


N 


X 


28 


-H 


-H 


^CHaCHaOCHjCgHs 


-CHjCHiOCH, 


N 


C 


N 


z 


2 9 


-H 


-H 


""CH2CHaOCH2C«H5 


""CHaCHaOCiHB 


N 


C 


N 


X 


3 0 


-H 


-H 


-CH,CH,OCHaC.H. 


""CH2CH20C6H6 


N 


C 


N 


z 


3 1 


-H 


-H 


~CH2CH20CH2CiH5 


CH2 CH 2 OCH2 C • Hs 


N 


C 


N 


X 


3 2 


-H 


-H 


""CH2CH20CH2CiH5 


~CH2CH20CH2CsHi 


N 


C 


N 


z 


3 3 


-H 


-H 


CH2 CH2 OC aH4 C 6 Hj 


""CH2CH20C2H4C«Hs 


N 


C 


N 


X 


34 


-H 


-H 


~CH2CH20C2H4CiH5 


~CH2CH20C2H4CiHs 


N 


C 


N 


z 


3 5 


-H 


-H 


-CH,CHtOC(0)CH, 


-CH2CF, 


N 


C 


N 


X 


■3 6 


-H 


-H 


-CH,CH,OC(0)CH, 


-CH2CF, 


N 


C 


N 


z 


3 7 


-H 


-H 


-CH«CHiOC(0)CH, 


-CH2CH2OCH, 


N 


C 


N 


X 


3 8 


-H 


-H 


-CH,CH,OC(0)CHa 


— CH2CH2OCH3 


N 


C 


N 


z 


3 9 


-H 


-H 


-CHiCHjOCCOCH, 


^CH2CH20C«H5 


N 


C 


N 


X 


4 0 


-H 


-H 


-CH,CH2X(0)CH, 


^CH2CH20CeH5 


N 


C 


N 


z 



J 



Kuropcan Patent 
Office 



EUROPEAN SEARCH REPORT 



Appticatton Nunbcr 

EP 94 10 9742 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Cateeonr 



Citadoa •! docamcat with iadkadaa, where appropriaie. 



Rdevaot 

to cUim 



OjUiSinCATION OF HIE 
ATPUCATION (IncCL*) 



EP-A-0 481 214 (BRISTOL-MYERS SQUIBB CO.) 

* the whole document * 

WO-A-92 09611 (BEECHAM GROUP PLC) 

* the whole document * 



1-14 
1-14 



C07F9/6561 
A61K31/675 



T>X3INICAI. F»X1)S 
SKARQICD (lBLa.t) 



C07F 
A61K 



The tHtsg f i t search report has been drawn up for all daims 



THE HAGUE 



out •( am^mim H Ihr mmth 

11 September 1994 



Beslier, L 



cAT>:(;aRY of cn>:D uu(ijmi>:nts 

X : partlculaily relevant If tikct alofM 

Y : partiailariy rdcvaat tf coMbiacd wiib another 

iocwaciN of the saM catCRpry 
A : tcchaotofticaJ badLKroand 
O : noo-wrlttfB dIsciosBrt 
P : Inttnaeritaie tfocusMat 



T : theory or priadple uadcriylnfi cht iavemioe 
K : earlier patcat tfooiBcnt, but pubtisbc^ on, or 

iHm the flltD« date 
0 : iocsaeat dte4 la the applicatioa 
L : iocnaieei dtetf lor other reasoas 



A : maber of the sa«e patent family, cortesyoadlag 



EP 0 632 048 A1 
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Table 1 (Con t i nu e d) 



5 


Cooip. 
Na 


K 


K 


K 


K 




V 

I 


'7 


D C 

r. 0. 




5 1 


-H 


-OH 


-CH, 


-CF2CF, 


N 


c 


N 


X 


10 


5 2 


-H 


-OH 


-CH, 


-CFaCF, 


N 


c 


N 


z 




5 3 


-H 


-OH 


-CHa 


-CHaCF, 


N 


c 


N 


X 


15 


54 


-H 


-OH 


-CHa 


-CHaCFa 


N 


c 


N 


z 




5 5 


-H 


-OH 


-CFaCFa 


-CFaCF, 


N 


c 


N 


X 


20 


5 6 


-H 


-OH 


-CF,CF, 


-CFaCFa 


N 


c 


N 


z 


5 7 


-H 


-OH 


-CFaCFa 


-CHaCF, 


N 


c 


N 


X 




5 8 


-H 


-OH 


-CFiCFa 


-CHaCF, 


N 


c 


N 


z 


01 
«9 


5 9 


-H 


-OH 


-CHaCF, 


-CHaCF, 


N 


c 


N 


X 




6 0 


-H 


-OH 


-CHaCF, 


-CHaCFa 


N 


c 


N 


z 


30 


6 1 


-H 


-OH 


-CHaCHaOCH, 


-CHaCFa 


N 


c 


N 


X 




6 2 


-H 


-OH 


"CHjCHaOCHs 


-CHaCF, 


N 


c 


N 




35 


6 3 


-H 


-OH 


-CHaCHaOCHa 


-CHaCHaOCH, 


N 


c 


N 


X 




6 4 


-H 


-OH 


"CHaCHaOCHa 


-CHaCHaOCH, 


N 


c 


N 


z 


40 


65 


-H 


-OH 


"CHaCHaOCaHs 


""CHaCHjOCaHs 


N 


c 


N 


X 


6 6 


-H 


-OH 


— CHaCHaOCaHs 


-CHaCHaOCaHs 


N 


c 


N 


z 




6 7 


-H 


-OH 


""CHaCHaOCaH? 


""{JlaCHaOCaH? 


N 


c 


N 


X 


45 


6 8 


-H 


-OH 


""CHaCHaOCaHi 


"CHiCHaOCaHj 


N 


c 


N 


z 




6 9 


-H 


-OH 


"~CHaCHaOC<Hs 


-CHaCF, 


N 


c 


N 


X 


50 


70 


-H 


-OH 


-CHaCHiOCHs 


-CHaCF, 


N 


c 


N 


z 



55 



EP 0 632 048 A1 



Tab 1 e I (Con t i nued) 
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R' 




R' 


R* 


X 


Y 


z 


P.S. 


I 0 1 


-H 


-NH» 


-CH, 


-CFaCF, 


N 


C 


N 


X 


1 0 2 


-H 


-NH, 


-CH, 


-CF,CF, 


N 


c 


N 


Z 


1 0 3 


-H 


-NH, 


-CH, 


-CH,CF, 


N 


c 


N 


X 


1 0 4 


-H 


-NH2 


-CH, 


-CH2CF, 


N 


c 


N 


z 


I 0 5 


-H 


-NH, 


-CFjCFa 


-CF,CF, 


N 


c 


N 


X 


1 0 6 


-H 


-NH, 


-CF,CF, 


-CF,CF, 


N 


c 


N 


z 


1 0 7 


-H 


-NH, 


-CFiCFa 


-CH,CF, 


N 


c 


N 


X 


1 0 8 


-H 


-NH, 


-CF,CF, 


-CHjCF, 


N 


c 


N 


z 


1 0 9 


-H 


-NH, 


-CH,CF, 


-CH,CF, 


N 


c 


N 


X 


1 I 0 


-H 


-NH, 


-CH,CF, 


-CH,CF, 


N 


c 


N 


z 


1 1 1 


-H 


-NH, 


-CH,CH,OCH, 


-CH,CF3 


N. 


c 


N 


X 


1 I 2 


-H 


-NH, 


-CH,CH,OCH, 


-CH,CF, 


N 


c 


N 


z 


1 I 3 


-H 


-NH, 


-CHjCHaOCH, 


-CHaCHaOCH, 


N 


c 


N 


X 


1 1 4 


-H 


-NH, 


"•CHaCHjOCHa 


-CH,CH,OCH, 


N 


c 


N 


z 


1 1 5 


-H 


-NH, 




""CHaCHaOCjHs 


N 


c 


N 


X 


1 1 6 


-H 


-NH, 


""CHaQl20CaH6 


"CHaCHaOCaHs 


N 


c 


N 


z 


1 I 7 


-H 


-NH, 


"CHtCHaOCaHT 


""CHaCHaOCaHT 


N 


c 


N 


X 


1 I 8 


-H 


-NH, 


^CHiCHjCXIsHt 


""CHaCHaKaH? 


N 


c 


N 


z 


1 1 9 


-H 


-NH, 


""CH2CH20C«H6 


-CH,CF, 


N 


c 


N 


X 


1 2 0 


-H 


-NH, 


"CHaCHaOCeHs 


-CH,CF, 


N 


c 


N 


z 
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Tab 1 e 1 (Continued) 



Comp. 
Na 


R' 








X 


Y 


z 


P.S. 


1 2 1 


— H 


KTt_r 


ni ru HP u 

~Ul2Ul2Ut«n5 


ru ru nru 
~tn2tn2ULn3 


IN 


L 


KT 


X 


1 2 2 


T T 

— H 


-NHj 


ni ru fY» u 


ru ru nni 




L 


KT 

N 


z 


1 2 3 


T T 

-H 


V TT T 

-NHj 


rttf /wi U 

-CH2CH20C«H5 


ru ru np u 
■"tnaUliUlfffls 


KT 

N 


c 


XT 

N 


X 


1 2 4 


T T 


X TT T 

-NHj 


ptl ny f)f> If 

~Wl2tn2UL«n5 


ru ru np u 
~tn2tn2UL«n5 


N 


c 


XT 

N 


z 


I 2 5 


-H 


X ?T T 

-NHi 


""tn2Ln2Utn2L«n8 


-CH2CF3 


XT 

N 


c 


XT 

N 


X 


I 2 6 


T T 

-H 


V TT T 

-NHi 


"~tn2tn2Utn2Len5 


Pif PP 
-"CH2CF3 


X T 

N 


c 


X T 

N 


z 


1 2 7 


T T 

-H 


X T T T 

-NHi 


•~ul2Ul2Utn2t«ns 


PIT PO APU 
-CH2CH2OCH3 


X T 

N 


c 


X T 

N 


X 


1 2 8 


TT 

— H 


KTT_T 
— NH2 


MI ni npu r u 
""Ul2Wi2lA/n2t€n5 


ru ru npu 
""tn2tn2Utn3 


KT 
N 


u 


KT 
N 


Z 


1 2 9 


TT 

— H 


— NH2 


ru ru nru r u 
~ut2Ul2Utn2t*n5 


ru ru np u 


KT 
IN 


L 


KT 
IN 


A 


I 3 0 


TT 

— H 


— NH2 


ru ru nru r u 
~Ln2^n2uUt2Lin6 


ru ru np u 
"•tn2Ut2UL«ns 


KT 




KT 
N 


L 


1 3 1 


TT 

— H 


— NHa 


ru ru r*ru r u 
~Ln2tn2ULn2i^6n8 


ru pu npu p u 

""tn2Ul2lA/n2Vin8 


KT 
IN 


L 


KT 
IN 


V 

X 


ion 

1 3 2 


TT 

— H 




ru ru nru r u 
^bn2tn2UUi2tin5 


pu PU npu p u 


KT 
IN 


p 


KT 
IN 


L 


1 3 3 


TT 


KTT_T 


ru ru fkT u r u 
""tn2Ul2U^2n4Uin5 


PU PU np u p u 
""tn2tnaiA/2n4l^«n5 


KT 

N 


L 


KT 

N 


X 


1 3 4 


TT 

— H 


— NH2 


ru ru nr u r u 
~tn2Ui2UU2n4t«n5 


PU PU np u p u 
~"tn2tn2iA/2n4tin5 


KT 
N 


C 


KT 
N 


Z 


1 3 5 


T T 


X TT T 

-NHj 


-CH,CH2XC0;CHa 


PU PC 

— CH2Cr3 


KT 

N 


c 


KT 

N 


X 


1 3 6 


TT 

— n 


— NHi 


— CH,wl,XtO;Ln3 


ru PC 


KT 
IN 


U 


KT 

IN 


L 


1 3 7 


-H 


-NH, 


-CH,CH,X(0)CH, 


-CH,CH,OCH, 


N 


c 


N 


X 


1 3 8 


-H 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH, 


N 


c 


N 


z 


1 3 9 


-H 


-NH, 


-CH,CH,OC(0)CH, 


— CH2CH20C<Hs 


N 


c 


N 


X 


1 4 0 


-H 


-NH, 


-CH,CH,OC(0)CH, 


""QljCHaOCiHs 


N 


c 


N 


z 
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Table 1 (Continued) 



Cooip. 
Na 


R' 


R' 


R' 


R* 


X 


Y 


z 


P.S. 


I 4 1 


-H 


-NHj 


-CHiCHjOCCOCH, 


—CHiCHjOCHjCiHs 


N 


C 


N 


X 


1 42 


-H 


-NH, 


-CHjCHaOCCOCHa 


— CH2CHaOCH,C«Hj 


N 


C 


N 


z 


1 4 3 


-H 


-NH, 


-CH2CH20C(0)CH, 


-CHaCHaOCCOCH, 


N 


C 


N 


X 


1 4 4 


-H 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC(0)CH, 


N 


C 


N 


z 


1 4 5 


-H 


-NHj 


-CH,CH,0CC0)C,H5 


-CH,CH,OC(0)C,Hs 


N 


C 


N 


X 


1 4 6 


-H 


-NHj 


-CH,CH,OC(0)C,Hs 


-CH,CH,X(0)C,Hs 


N 


C 


N 


z 


1 47 


-H 


-NHa 


-CHjCHjOCCOCHt' 


-CH2CH,0C(0)C,H7 


N 


C 


N 


X 


I 4 8 


-H 


-NH, 


-CH,CH,0C(0)C,H7 


-CHiCHjOCCOCHt 


N 


C 


N 


z 


1 4 9 


-H 


-NH, 


-CH,CH,OC(0)C«H, 


-CH2CH20C(0)C«H, 


N 


C 


N 


X 


1 5 0 


-H 


-NH, 


-CH,CH,0C(0)C4H, 


-CH,CH,0C(0)C4H. 


N 


C 


N 


z 
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Tab 1 e 1 (Con t i nued) 



Comp. 


K 


K 


K 


K 


v 
A 


\r 
1 


z 


p. s. 


1 5 1 


-OH 


-H 


-CHa 


-CFiCF, 


N 


c 


N 


X 


1 5 2 


-OH 


-H 


-CHj 


-CFaCF, 


N 


c 


N 


z 


1 5 3 


-OH 


-H 


-CH, 


-CHaCFa 


N 


c 


N 


X 


1 5 4 


-OH 


-H 


-CH, 


-CHaCF, 


N 


c 


N 


z 


1 5 5 


-OH 


-H 


-CF:CF, 


-CFaCFa 


N 


c 


N 


X 


1 5 6 


-OH 


-H 


-CF:CFa 


-CFaCF, 


N 


c 


N 


z 


1 5 7 


-OH 


-H 


-CFaCFa 


-CHaCF, 


N 


c 


N 


X 


1 5 8 


-OH 


-H 


-CFaCF, 


-CHaCF, 


N 


c 


N 


z 


1 5 9 


-OH 


-H 


-CHiCF, 


-CHaCF, 


N 


c 


N 


X 


1 6 0 


-OH 


-H 


-CH2CF, 


-CHaCF, 


N 


c 


N 


z 


1 6 1 


-OH 


-H 


-CHaCHaOCHa 


-CHaCF, 


N 


c 


N 


X 


1 6 2 


-OH 


-H 


-CHaCHaOCH, 


-CHaCF, 


N 


c 


N 


z 


1 6 3 


-OH 


-H 


-CHaCHaOCHa 


-CHaCHaOCH, 


N 


c 


N 


X 


1 6 4 


-OH 


-H 


"CHaCHjOCHa 


"CH2CH20CH3 


N 


c 


N 


z 


1 6 5 


-OH 


-H 


"CH2CH20C2H8 


~CH2CH20C2H5 


N 


c 


N 


X 


1 6 6 


-OH 


-H 


"CHjCHaOCaHs 


'■CH2CH20C2H5 


N 


c 


N 


z 


1 6 7 


-OH 


-H 


""CHiCHaOCaH? 


""CHaCHaOCiH? 


N 


c 


N 


X 


1 6 8 


-OH 


-H 


""CHiCHiOCaHT 


^CH2CH20C3H7 


N 


c 


N 


z 


1 6 9 


-OH 


-H 


"CHjCHaOCiHs 


-CHaCF, 


N 


c 


N 


X 


1 7 0 


-OH 


-H 


""CHaCHaOCaHs 


-CHaCF, 


N 


c 


N 


z 
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Tab 1 e 1 (Con t i nued) 



Comp. 
Na 






R' 


R* 


X 


Y 


z 


P.S. 


t 7 1 
ill 


vjn 


— R 
n 


vrn2on2Uvins 


-pH,rH<.nrH-. 

un2wn2UV/n3 


N 


p 


IN 


Y 


1 7 9 




— R 
n 




V4l2V.'n2Uvn3 


N 


r 


M 

IN 




1 7 9 


vjn 


— R 
n 




—PU^PH^nr^H. 

vn2V^3U^4n8 


N 


c 

V-/ 


IN 


Y 


1 / 4 


— Un 


— R 

n 




— PH PU HP H 


IN 




IN 


fy 
£t 


1 7 D 


— Un 


TT 

~n 




— PU PP 


M 
IN 




M 
IN 


A 


1 I b 


— Uii 


u 

— n 




— PU PP 


M 




M 
iN 


'7 
L 


1 7 7 
1 f / 




n 


— ru pu nru p u 


— PU PU ripu 
un2Ln2ULn3 


M 
IN 




M 
In 


Y 
A 


1 7 Jl 


— HH 
vjn 


— R 
n 


un2vn2U^^n2^cn8 


vn2^n2VA/n3 


N 

IN 


p 


M 

IN 


La 


1 7 Q 






V,412 vll2wvll2vli IS 


— PH,PH,nC-Hii 

12 vl 12 VA/ 1 1 1 5 


N 


r 


N 

IN 


Y 


1 0 u 


-OH 




-CH^CH,OCH,C*H» 


-CH^CH^OCiH* 

V112vli2wv|IIS 


N 
1 ^ 


r 


N 


7 

La 


1 0 i 


— DH 
\j n 


_R 


_pH,rH,nrH,r.H. 

vn2vn2VA/n2v8n9 


V4l2vn2VA4i2vin5 


N 

iN 


p 

V-/ 


N 

IN 


Y 


1 ft 9 
1 o ^ 


— OR 
vj n 


— R 

n 


v^n2vn2UV/n2v€ns 


\/n2vn2vA,^2vins 


N 

IN 


p 


N 

IN 


7 


loo 


— OR 


— R 
n 




V^n2^n2w2n4v<n8 


N 

IN 


p 


M 

IN 


Y 

A 


1 0 4 


— HR 


— R 
n 


v/n2tn2Uv2n4V'tns 


vn2^2uv<'2n4u<nfi 


In 


p 


N 
In 


7 

La 


1 fl R 
10 0 


— OR 

vjn 


— R 
n 


Ln 2 v./n 2 UL> V u / 3 


vn2V^r3 


N 

iN 


p 


N 

IN 


Y 


i 0 Q 


-OR 


14 


bfl 2 vil 2 uv \ w vU 3 


V/n2vi 3 


N 


c 


N 


7 

La 


1 8 7 


-OH 


-H 


-CH2CH20C(0)CH2 


— CH2CH20CH3 


N 


c 


N 


X 


1 8 8 


-OH 


-H 


-CH2CH2X(0)CHa 


-CH,CH,OCH, 


N 


c 


N 


Z 


1 8 9 


-OH 


-H 


-CH2CH20C(0)CHa 


— CH2CH20C«H8 


N 


c 


N 


X 


1 9 0 


-OH 


-H 


-CH2CH20C(0)CH, 


— CH2CH20C«Hs 


N 


c 


N 


z 
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Table 1 (Continued) 



Comp. 


R' 


R» 


R' 


R* 


X 


Y 


z 


P.S. 


1 9 1 


-OH 


-H 


-CHjCH20C(0)CH» 


-CHaCHaOCHaCiH. 


N 


C 


N 


X 


1 9 2 


-OH 


-H 


-CHjCHsOCCOCHa 


— CH2CH20Q{2C|H8 


N 


C 


N 


z 


1 9 3 


-OH 


-H 


-CHaCHjOCCOCH, 


-CHaCHaOCCOCH, 


N 


C 


N 


X 


1 9 4 


-OH 


-H 


-CHiCHjXCOCHa 


-CHaCHaOCCOCH, 


N 


C 


N 


z 


1 9 5 


-OH 


-H 


-CHaCHjOCCOCaHs 


-CHaCHaOCCOCaHs 


N 


C 


N 


X 


1 9 6 


-OH 


-H 


-CHaCHaOCCOCjHs 


-CHaCHaOCCOCaH, 


N 


C 


N 


z 


1 9 7 


-OH 


-H 


-CH,CHaX(0)CaH7 


-CHaCHaOC(0)C,H7 


N 


C 


N 


X 


1 98 


-OH 


-H 


-CHaCHaXCOCaH, 


-CHaCHaOCCOCaHT 


N 


c 


N 


z 


1 9 9 


-OH 


-H 


-CH,CH:0C(0)C4H. 


-CHaCH,OC(0)C«H. 


N 


c 


N 


X 


2 0 0 


-OH 


-H 


-CHaCH20C(0)C«H. 


-CHaCHaOCCOC^H. 


N 


C- 


N 


z 
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Table 1 (Continued) 



Comp. 
Na 




R* 


R' 




Y 


Y 


7 


P S 


2 0 1 


-OH 


-OH 


-CH, 


-CF,CF, 


N 


c 


N 


X 


2 0 2 


-OH 


-OH 


-CH, 


-CF,CF, 


N 


c 


N 


z 


2 0 3 


-OH 


-OH 


-CH, 


-CH2CF, 


N 


c 


N 


X 


2 0 4 


-OH 


-OH 


-CH, 


-CH2CF, 


N 


c 


N 


z 


2 0 5 


-OH 


-OH 


-CFiCF, 


-CFiCFa 


N 


c 


N 


X 


20 6 


-OH 


-OH 


-CF,CF, 


-CFaCF, 


N 


.c 


N 


z 


2 0 7 


-OH 


-OH 


-CFiCF, 


-CH2CF, 


N 


c 


N 


X 


208 


-OH 


-OH 


-CF2CF, 


-CH2CP, 


N 


c 


N 


z 


2 0 9 


-OH 


-OH 


-CHjCFa 


-CHjCF, 


N 


c 


N 


X 


2 1 0 


-OH 


-OH 


-CHaCF, 


-CHjCF, 


N 


c 


N 


z 


2 1 1 


-OH 


-OH 


-CH2CH2OCH3 


-CH,CF, 


N 


c 


N 


X 


2 1 2 


-OH 


-OH 


-CHiCHaOCH, 


-CH2CF, 


N 


c 


N 


z 


2 1 3 


-OH 


-OH 


~CH2CH20CH3 


-CH2CH2OCH, 


N 


c 


N 


X 


2 1 4 


-OH 


-OH 


-CH,CH,OCH, 


"~CH2CH20CH3 


N 


c 


N 


z 


2 I 5 


-OH 


-OH 


CH2CH2OC2H5 


~"CH2CH20C2H5 


N 


c 


N 


X 


2 1 6 


-OH 


-OH 


~CH2CH20C2H8 


~"CH2CH2X2H5 


N 


c 


N 


z 


2 1 7 


-OH 


-OH 


""CH2CH20C3H7 


-CHjCHjOCHt 


N 


c 


N 


X 


2 1 8 


-OH 


-OH 


*"CH2CHaOC3H7 


""CH2CH20CJH7 


N 


c 


N 


z 


2 1 9 


-OH 


-OH 


~CH2CH20CiH5 


-CH,CF, 


N 


c 


N 


X 


2 2 0 


-OH 


-OH 


~Ql2CH20C«H5 


-CH2CF, 


N 


c 


N 


z 
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Table 1 (Continued) 



Conip. 
Na 


R' 








X 


Y 


z 


P. S. 


O O 1 

2 2 1 


-OH 


-OH 


ru MJ nr u 
— UlaLnaULcns 


PU PU PPU 

-CH2CH20Cn3 


NT 
N 


c 


NT 

N 


X 


o o o 

2 2 2 


— OH 


— OH 


m pu /V* u 
— V4i2^n2UL'«n5 


pu PU npTJ 
— Cn2Cn20Cn3 


KT 
N 


L 


NT 

N 


z 


O O 0 


— Url 


— Url 


pu ru HP u 


PU PU HP U 

LflaUlaUL^ns 


IN 




NT 

In 


A 


2 2 4 


r\ T_T 

"OH 


r\ TT 

—OH 


PU PU np u 


PU PU HP u 

— tn2i'n2Ut«n5 


In 




NT 


ry 

z 


fl A C 

2 2 5 


-OH 


TT 

-OH 


PU PU npu p u 


PIT r»n 
-CH2CF3 


XT 

N 


c 


NT 

N 


X 


2 2 6 


-OH 


-OH 


PU PU PPU P u 

— tn2tn2ULn2L8n6 


-CH2CFJ 


N 


C 


X T 

N 


z 


111 


-OH 


T T 

-OH 


PU PU nPU p u 
""tniLn2Utn20€n8 


PU PU PPU 

— tnaUi2ULn3 


K T 

N 


c 


X T 

N 


X 


2 2 8 


— OH 


TT 

-OH 


PU PU PPU P u 

— tnaLn2Utn2Lgn5 


PU PU npu 
— tnatnaULna 


XT 

N 


c 


XT 

N 


z , 


O O Q 

z z y 


— On 


— On 


—PU PU nPU p u 


_pu PU np u 


IN 


p* 


NT 

In 


A 


2 0 0 


— OH 


r\ TT 

-OH 


PU pu npu p u 
— Ln2tn2iA/n2t«n8 


pu PU np u 
tnatnaUV^ins 


KT 
N 




NT 

In 


z 


^ o 1 


— Un 


T_r 


— PU PU ripu p u 
— Ul20n2Utn2tin5 


_pu PU nru p u 
tn2Ln2lA/n2tins 


NT 
IN 




NT 
In 


A 


O 0 o 

2 3 2 


— On 


— Un 


— PU PU npu p u 
— Ln2ul2ULn2Lin5 


_pu PU npu p u 

1^112 1/112 ULn2V/ €06 


NT 
N 


p 


NT 
IN 


Z 


r> o o 

2 3 3 


— OH 


r\ TT 

-OH 


PU PU HP U P U 
— Ln2Ln2Ut 20401115 


PU PU np u p u 

— 01121/1121^/2114 L<n5 


NT 

N 


L 


NT 


A 


2 3 4 


— OH 


-OH 


PU PU HP U P U 

— Ln2tn2Ui'2niL8n8 


PU PU np u p u 
— tn2tn2iA/2n4U«n5 


NT 

N 


p 

C 


NT 
N 


Z 


o o c 

2 3 5 


— OH 


-On 


PU PU np^n\pu 

— CH2ln2lX/Cu;tHj 


PU PD 

-Cn2Cr3 


NT 
N 


p 


NT 

In 


V" 

A 


2 3 6 


TT 

— OH 


/-\ TT 

— On 


PU PU np^nNPU 


PU PC 


NT 
N 


p 


NT 

In 


Z 


237 


-OH 


-OH 


-CH2CH20C(0)CH3 


— CH2CH2OCH3 


N 


c 


N 


X 


2 3 8 


-OH 


-OH 


-CH2CH20C(0)CH, 


-CHaCHaOCH, 


N 


c 


N 


Z 


2 3 9 


-OH 


-OH 


-CHaCHiOCCOCHa 


— CH2CH20C«H$ 


N 


c 


N 


X 


2 4 0 


-OH 


-OH 


-CHaCH2X(0)CH, 


— CH2CH20C«H5 


N 


c 


N 


Z 
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Tab 1 e 1 (Cont i nued) 



Comp. 
nu 


R' 


R» 


R' 


R* 


X 


Y 


z 


P.S. 


2 4 1 


-OH 


-OH 


-CHaCHjOCCOCHa 


""QiaCHaOCHaCiHs 


N 


C 


N 


X 


2 4 2 


-OH 


-OH 


-CHaCHjOC(0)CHa 


■~CH2CH20CH2CiH6 


N 


c 


N 


z 


2 4 S 


-OH 


-OH 


-CHaCH2X(0)CHa 


-CHaCHaOC(0)CHa 


N 


c 


N 


X 


2 4 4 


-OH 


-OH 


-CHaCHaOC(0)CHa 


-CHaCHaOC(0)CHa 


N 


c 


N 


z 


2 4 5 


-OH 


-OH 


-CHaCH20C(0)CaHs 
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Tab 1 e 1 (Con t i nued) 
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Tab 1 e 1 (Con t i nued) 
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Table 1 (Continued) 
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Table 1 (Continued) 
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Table 1 (Continued) 
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-H 
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Tab 1 e 1 (Con t i nued) 
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Table I (Continued) 
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3 7 1 


-NH, 




"CHjCHaXiHs 


-CH,CH,OCH, 


N 


C 


N 


X 


3 7 2 


-NH, 




"CHiCHjOCiHs 


""CHaCHaOCHa 


N 


C 


N 


Z 


3 7 3 


-NH, 




— CHaCHaOCtHs 


"CHaCHaOCiHs 


N 


c 


N 


X 


3 7 4 


-NH, 




""CHaCHaOCiHs 


■"CHaCHaOC«H$ 


N 


c 


N 


z 


3 7 5 


-NH, 




""CHaCHaOCHaCiHB 


-CH,CF, 


N 


c 


N 


X 
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"CHaCHaOCHjCiHe 


-CHjCF, 


N 


c 


N 


z 
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-NH, 




"CHaCHaOCHaCeHs 


-CH,CH,OCH, 


N 


c 


N 


X 
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■■CHaCHaOCHaC<H« 


""CHaCHaOCHa 


N 


c 


N 


z 
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-NH, 
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~CHaCHaOC«Hs 


N 


c 


N 


X 
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N 


c 


N 


z 
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c 


N 


X 
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c 


N 


z 
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c 


N 


X 
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z 
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X 
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z 
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N 


X 
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z 
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Tab 1 e 1 (Con t i nued) 
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-CH:CHiOC(0)C,H7 


-CHaCH,X(0)CaH7 


N 


c 


N 


X 


3 9 8 


-NH2 




-CHaCH20C(0)C,H7 


-CHaCH,0C(0)C,H7 


N 


c 


N 


z 


3 9 9 


-NH, 




-CH2CH20C(0)C4H. 


-CHaCHaOC(0)C«H, 


N 


c 


N 


X 


4 0 0 


-NH2 




-CHaCHaXCOC^H. 


-CHaCHaX(0)C4H, 


N 


c 


N 


z 
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Tab 1 e 1 (Con t i nu e d) 



Cocip. 
Ma 










X 


Y 


7 


P S. 


4 0 1 


-NH, 


-OH 


-CH, 


-CF,CF, 


N 


C 


N 


X 


4 0 2 


-NH, 


-OH 


-CH, 


-CF,CF, 


N 


C 


N 


z 


4 0 3 


-NH, 


-OH 


-CH, 


-CH,CF, 


N 


c 


N 


X 


4 04 


-NH, 


-OH 


-CH, 


-CH,CF, 


N 


c 


N 


z 


4 0 5 


-NH, 


-OH 


-CF,CF, 


-CF,CF, 


N 


c 


N 


X 


4 0 6 


-NH, 


-OH 


-CF,CF, 


-CF,CF, 


N 


c 


N 


z 


4 0 7 


-NH, 


-OH 


-CF,CF, 


-CH,CF, 


N 


c 


N 


X 


4 0 8 


-NH» 


-OH 


-CF,CF, 


-CH,CF, 


N 


c 


N 


z 


4 0 9 


-NH: 


-OH 


-CH2CF, 


-CH,CF, 


N 


c 


N 


X 


4 1 0 


-NH» 


-OH 


-CH,CF, . 


-CH,CF, 


N 


c 


N 


z 


4 1 1 


-NH, 


-OH 


-CH,CH,0CH3 


-CH,CF, 


N 


c 


N 


X 


4 I 2 


-NH, 


-OH 


-CH,CH,OCH, 


-.CH,CF, 


N 


c 


N 


z 


4 1 3 


-NH, 


-OH 


""CH2CH2OCH3 


-CH,CH,OCH, 


N 


c 


N 


X 


4 1 4 


-NH, 


-OH 


-CH,CH,OCH, 


""CH2CH20CH3 


N 


c 


N 


z 


4 1 5 


-NH, 


-OH 


""CH2CH2OC1H5 


-CH,CH,X,Hb 


N 


c 


N 


X 


4 1 6 


-NH, 


-OH 


~CH2CH20C2H5 


~CH2CH20C2Hs 


N 


c 


N 


z 


4 1 7 


-NH, 


-OH 


-CH,CH,0C,H7 


""CH2CH2OC3H7 


N 


c 


N 


X 


4 1 8 


-NH, 


-OH 


~CH2CH20C3H7 


~CH2CH20C3H7 


N 


c 


N 


z 


4 1 9 


-NH, 


-OH 


~CH2CH20C«H5 


-CH,CF, 


N 


c 


N 


X 


4 2 0 


-NH, 


-OH 


~CH2CH20CiH5 


-CH,CF, 


N 


c 


N 


z 
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Table 1 (Continued) 



5 


Comp. 
Na 


R' 




R' 


R* 


X 


Y 


z 


P.S. 




4 2 1 


X TT_T 

-NHj 


-OH 


m MJ HP u 


PU PU npu 


In 




XT 

N 


A 


70 


A 22 


— NH2 


— OH 


ru ru nr» u 
— UnaUlaUv^ins 


PU PU nru 


In 




XT 

IN 


ry 

L 




4 2 3 


— NHa 


— OH 


ru nr» u 


ru ru nr u 


XT 
IN 




XT 

IN 


A 


IS 


4 2 4 


XTt_r 


— OH 


ru ru nr u 
— UlaUlaiA/ins 


PU ru nr u 


XT 
IN 


n 


XT 
IN 


17 

L 


4 2 5 


KTt_r 


— OH 


ru ru nru r u 
— QlaWlaUwlatins 


— ru re 


XT 
IN 


p 
U 


XT 
IN 


V 
A 




4 2 6 


lVTt_T 


— OH 


ru ru rru r u 
— UlatnaUtnaOiriB 


ru rv 


XT 
IN 




XT 
IN 


L 


20 


4 2 7 


—NHa 


/-\ TT 

-OH 


ru ru nru r u 
— CHatHaOCHaltHs 


PU PU nru 


XT 

N 


p 


XT 

N 


V 
A 




4 2 8 


-NHt 


-OH 


ru ru nru r u 
—tnatnaUtna 1*6115 


ru ru nru 
— LnatftaULna 


XT 

N 


p 


XT 

IN 


L 


25 


4 2 9 


— NHl 


— OH 


ru ru nru r u 
tnatnaUtnaLans 


_ru ru nr u 
— tHatnaUtins 


XT 
IN 


p 


XT 
IN 


V 

A 




4 3 0 


— NHt 


— OH 


pu ru nru r u 

tnatnaUUiat«n8 


— ru ru nr u 


XT 
IN 


p 


XT 
IN 




30 


4 0 1 


— iNrla 


— Un 


— rw ru nru r u 


— ru PH nrw p u 

tnatnautnal/ins 


XT 
IN 


p 


XI 
IN 


Y 
A 


4 0 Z 


INrla 


Uri 


tnatnaUUlal/cns 


tnaUiaUvnattns 


XI 
IN 


p 


IN 


7 




A O O 

4 0 0 


— NHa 


— UH 




_pu ru nr u r u 


XT 
IN 


p 


XT 
IN 


V 
A 


35 


A A 

4 3 4 


— NHa 


— OH 


ru ru nr u r u 
— tnatnaiA/an4t«ni 


_pu ru nr u r u 


XT 

IN 


p 


XT 
IN 


17 
Zf 




4 3 5 


-NHa 


— OH 


ru PU or^n^^u 


— PU PC 


XT 

N 


p 


XT 

N 


V 

A 


40 


4 9 fi 
4 o D 


IN na 




vn a vH a vAr \uy vii 3 


Uiiavr a 


N 


r 


N 

IN 


7 




4 3 7 


-NH, 


-OH 


-CHaCHjOCCOCH, 


-CH,CH,OCH, 


N 


c 


N 


X 


45 


4 3 8 


-NH, 


-OH 


-CHiCHiOCCOCHa 


— CHaCHaOCHa 


N 


c 


N 


z 




4 3 9 


-NH, 


-OH 


-CHiCHiOC(0)CH, 


— CHaCHaOCiHs 


N 


c 


N 


X 


50 


4 4 0 


-NH2 


-OH 


-CHaCHjOCCOCH, 


-CHaCHaOC.H, 


N 


c 


N 


z 



55 
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Table 1 (Continued) 



Comp. 
Na 


R' 


R» 


R' 


R* 


X 


Y 


z 


P.S. 


4 4 1 


-NHi 


-OH 


-CHiCHiOCCOCHa 


-CHiCHaOCHjC.Hs 


N 


C 


N 


X 


4 4 2 
*t *i ^ 


-NHi 


-OH 


-CHiCH,OC(0)CH, 




N 


c 


N 


z 


4 4 3 

T T W 


-NH« 

* ^ A & 3 


-OH 


-ffljCHiOC(0)CH, 


-CH2CH,0C(0)CH3 


N 


c 


N 


X 


4 4 4 

■t 1 T 


-NH. 


-OH 


-CH»CHjOCCO)CH, 


-CH,CH,OC(0)CH, 

VI t2 VI 1* W Vw/ VI 111 


N 


c 


N 


z 


4 4 S 

*t *l w 


-NH, 


-OH 


-CH'^CH^OCCO^C'iHs 


-ffl»CHjOC(0)CjHs 

vt IZ vt 12 Vv/ V 21 13 


N 


c 


N 


X 


4 4 6 


-NH, 


-OH 


-{:H2CH,0C(0)C2Hs 


-CH2CH20C(0)C2Hs 


N 


c 


N 


z 


4 4 7 


-NH, 


-OH 


-ai,CH,X(0)C,H7 


-CHjCHjOCCOCjHt 


N 


C 


N 


X 


4 4 8 


-NH, 


-OH 


-CH2CH,0C(0)C3H7 


-CH2CH,0C(0)CaHT 


N 


C 


N 


z 


4 4 9 


-NH, 


-OH 


-CH,CH,0C(0)C4H. 


-CH,CH,0C(0)C4H, 


N 


C 


N 


X 


4 5 0 


-NH, 


-OH 


-GH2CH,0C(0)C4H, 


-CH2CH,0C(0)C4H, 


N 


C 


N 


z 
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Table 1 (Continued) 



s 


Coup. 
Na 


R' 




R' 


R* 


X 


Y 


z 


P.S. 




4 5 1 


-NH, 


-NH, 


-CH, 


-CFiCF, 


N 


C 


N 


X 


10 


4 5 2 


-NH, 


-NH, 


-CH, 


-CF,CF, 


N 


C 


N 


z 




4 5 3 


-NH, 


-NH, 


-CH, 


-CH,CF, 


N 


C 


N 


X 


IS 


4 5 4 


-NH, 


-NH, 


-CH, 


-CH,CF, 


N 


C 


N 


z 




455 


-NH, 


-NH, 


-CF,CF, 


-CF,CF, 


N 


C 


N 


X 


20 


4 5 6 


-NH, 


-NH, 


-CF,CF, 


-CF,CFa 


N 


C 


N 


z 


4 5 7 


-NH, 


-NH, 


-CF,CF, 


-CH,CF, 


N 


C 


N 


X 




4 5 8 


-NH, 


-NH, 


-CF,CF, 


-CH,CF, 


N 


C 


N 


z 


25 


4 5 9 


-NH, 


-NH, 


-CH,CF, 


-ai,CF, 


N 


c 


N 


X 




4 6 0 


-NH, 


-NH, 


-CH,CF, 


-CH,CFa 


N 


c 


N 


z 


30 


4 6 1 


-NH, 


-NH, 


-CH,CH,OCH, 


-CH,CF, 


N 


c 


N 


X 




4 6 2 


-NH, 


-NH, 


""CHiCHaOCHa 


-CH,CF, 


N 


c 


N 


z 


35 


4 6 3 


-NH, 


-NH, 


-CH,CH,OCH, 


-CH,CH,OCH, 


N 


c 


N 


X 




4 6 4 


-NH, 


-NH, 


"CHaCHaOCHj 


-CH,CH,OCH, 


N 


c 


N 


z 


40 


4 6 5 


-NH, 


-NH, 


~CH2CH20C2H5 


^CH2CH20C2H8 


N 


c 


N 


X 


4 6 6 


-NH, 


-NH, 


-CH,CH,0C,H5 


-CHaCH20C2H5 


N 


c 


N 


z 




4 6 7 


-NH, 


-NH, 


"CH2CH20CaH7 


"CHaCHaOCaHT 


N 


c 


N 


X 


45 


4 6 8 


-NH, 


-NH, 


"CH2CH2OC3H7 


"CHaCHaOCaHT 


N 


c 


N 


z 




4 6 9 


-NH, 


-NH, 


"-CH2(3i20CiH5 


-CH,CF, 


N 


c 


N 


X 


50 


4 7 0 


-NH, 


-NH, 


~CH2CH20CiH5 


-CH,CF, 


N 


c 


N 


z 



55 
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Tab 1 e I (Cont i nued) 



Comp. 
Na 




R* 


R' 


R* 


X 


Y 


z 


P.S. 


4 7 1 


-NH, 


-NH, 


-CH,CH,0C4Hi 


-CH,CH,OCH, 


N 


c 


X T 

N 


X 


4 7 2 


-NH, 


-NH, 


-ffl,CH,OCiHs 


At? Aft AOfT 

-CH,CH,OCH» 


K f 

N 


c 


X T 

N 


z 


4 7 3 


-NH, 


-NH, 




Aft Affff /VA ff 

-CH,(3i,0C«Hj 


N 


c 


X T 

N 


X 


4 7 4 


-NH, 


-NH, 




Ptf PLf /^P U 

"tnawiaULins 


N 


C 


X T 

N 


z 


4 7 5 


-NH, 


-NH, 


At T /M f /\Af r A 1 r 

-CHiCHaOCHaC^Hs 


-CHaCFa 


N 


c 


X T 

N 


X 


4 7 6 


-NH, 


-NH, 




"CHaCFj 


X T 

N 


c 


X T 

N 


z 


4 7 7 


-NH, 


-NH, 


Off Oft /^Otf 0 XI 


/Mff Aff A ATT 

-CH,CH,OCH, 


X T 

N 


c 


X T 

N 


X 


4 7 8 


-NH, 


-NH, 


f\t§ Off f\^ti A ft 

-CH,CH,0CH,C«H8 


Af t At T Aor r 

-CH,CH,OCHa 


X T 

N 


c 


X T 

N 


z 


4 7 9 


-NH, 


^ TT T 

-NH, 


Of t />tt OOf TO If 

-CHaCHaOCHiCiHs 


PU PU PP u 

"UiaUlaUtins 


XT 

N 


c 


X T 

N 


X 


4 8 0 


-NH, 


-NH, 


OLf OU OOtl 0 U 

""tnaUtaUtMal/tilj 


PU PU OP u 

"CnaLnaUL^ns 


X T 

N 


c 


X T 

N 


z 


4 8 1 


-NH, 


-NH« 


Off Off 001 f 0 Tf 

-CHaCHaOCHjCiHs 


Aft Off ppvr P ff 
-CHaOlaOCHiCtHs 


KT 

N 


c 


XT 

N 


X 


4 8 2 


-NHi 


V f T T 




Aff Aft AAtff A IT 


VT 

N 


c 


XT 

N 


z 


4 8 3 


-NH, 


-NH, 


PU PLT rv^ U P u 
"LntUlaiA^ 1114 L ins 


PU PU np u p ti 
"tnal/naiA/ 2114 tins 


X T 

N 


c 


V T 

N 


X 


4 8 4 


-NH, 


-NH, 


PU PU PP Lf P 11 

""tnaUlaUl/jniLinft 


PU PU rtP U P II 

~Ln2^n2lA/2n4L«n8 


X 7 

N 


c 


X T 

N 


z 


4 8 5 


X T T T 

-NH, 


X TT T 

-NH, 


At r AT r AO /'o\ OT f 


Off Pf? 

-CH2CF3 


XT 

N 


c 


X T 

N 


X 


4 8 6 


VTt_I 

-NH, 


— NH, 


— □l,Qt,OCtu;CH, 


PU PC 


IN 


L 


IN 


•7 
L 


4 8 7 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH2CH2OCH, 


N 


c 


N 


X 


4 8 8 


-NH, 


-NH, 


-CH,CH,K(0)CH, 


-CHaCHaOCH, 


N 


c 


N 


z 


4 8 9 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


"CHaCHaOCiHs 


N 


c 


N 


X 


4 9 0 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,0C,H5 


N 


c 


N 


z 
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Tab 1 e 1 (Con t i nu e d) 



Comp. 
Ka 




rv 


R' 


R* 


X 


Y 


z 


P.S. 


4 9 1 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


"~ CH2 CH a OCH J C • H 5 


N 


C 


N 


X 


4 9 2 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH,C.H« 


N 


C 


N 


z 


4 9 3 


-NHa 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,X(0)CH, 


N 


c 


N 


X 


4 94 


-NHa 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC(0)CH, 


N 


c 


N 


z 


4 9 5 


-NH, 


-NH, 


-CH,CH,0C(0)C,H5 


-CH,CH,0C(0)C,H5 


N 


c 


N 


X 


4 9 6 


-NH, 


-NH, 


-CH,CH,0C(0)C,H5 


-CH,CH,OC(0)C,Hs 


N 


c 


N 


z 


4 97 


-NH, 


-NH, 


-CH,CH,0C(0)C,H7 


-CH,CH,X(0)C,H7 


N 


c 


N 


X 


4 9 8 


-NH, 


-NH, 


-CH,CH,0C(0)C,H7 


-CH,CH,0C(0)C,H7 


N 


c 


N 


z 


4 9 9 


-NH, 


-NH, 


-CH,CH,OC(0)C«H, 


-CH,CH,X(0)C«H. 


N 


c 


N 


X 


5 0 0 


-NH, 


-NH, 


-CH,CH,0C(0)C4H, 


-CH,CH,0C(0)C4H. 


N 


c 


N 


z 
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Table 1 (Continued) 



Comp. 
Na 


R' 




R' 


R* 


X 


Y 


z 


P.S. 


5 0 1 


-C 1 


-NHj 


-Oij 


AT^ AF^ 

-CFaCFa 


KT 

N 


c 


XT 

N 


X 


5 0 2 


-C 1 


-NH2 


-CHj 


Ar^ An 

-CFiCFj 


X T 

N 


c 


XT 

N 


z 


5 0 3 


-C 1 


-NHi 


-CHj 


-CHjCFj 


N 


c 


X T 

N 


X 


5 0 4 


-C 1 


-NHj 


-CHi 


-CHjCFj 


N 


C 


N 


Z 


5 0 5 


-C 1 


-NHj 


-CFjCFi 


-CFjCFj 


N 


c 


X T 

N 


X 


5 0 6 


-C 1 


-NHj 


-CFjCFi 


-CFiCFj 


X. T 

N 


c 


X T 

N 


z 


5 0 7 


-C 1 


-NHj 


-CFjCFj 


-CHjCFi 


N 


c 


N 


X 


5 0 8 


-C 1 


-NHj 


-CFjCFi 


-CHjCFj 


N 


c 


N 


ry 

z 


5 0 9 


-C 1 


-NHj 


-CHjCFj 


Aft A^ 

-CHiCFj 


N 


c 


XT 

N 


X 


5 I 0 


-C 1 


-NHj 


-CHjCFj 


Atf AF^ 

-CHaCFa 


X T 

N 


c 


XT 

N 


z 


5 I 1 


-C 1 


-NHj 


-CHaCHjOCHj 


Atf /^P 

-CHaCFa 


XT 

N 


c 


XT 

N 


X 


5 1 2 


-C 1 


X IT T 

-NHj 


-(HaCHjOCHa 


-CHaCFa 


XT 

N 


c 


XT 

N 


Z 


5 1 3 


-C 1 


-NHj 


Af t Of f r\off r 

-OljOijOCHa 


Aft All AAtf 

-CHjCHjOCHj 


X T 

N 


c 


XT 

N 


X 


5 1 4 


-C 1 


-NHj 


f\S t At f AOt r 

-OiaCHaOCHj 


Af r AT r A At r 

-CHaCHaOCHa 


X T 

N 


c 


X T 

N 


z 


5 1 5 


-C 1 


-NHj 


"CHaCHaOCaHs 


AT f Af t A^ 1 f 

— tnaLHaUtans 


N 


c 


X T 

N 


X 


5 1 6 


-C 1 


—NHj 


ptr AM AA M 

"UtiUlalA/ans 


ni pu np u 
— CHaCnaOlans 


IN 




IN 


'7 
L 


5 1 7 


-C 1 


-NHj 


-CHjCHjOCjHt 


""CHaCHaOCaHT 


N 


c 


N 


X 


5 1 8 


-CI 


-NH, 


~CHaCH20CaH7 


-CHjCHjOCHt 


N 


c 


N 


z 


5 I 9 


-CI 


-NHj 


"CHaCHaKiHs 


-CHjCF, 


N 


c 


N 


X 


5 2 0 


-CI 


-NHj 


-"CHaCHaOCiHs 


-CHjCF, 


N 


c 


N 


z 
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Tab 1 e 1 (Con t i nu ed) 



5 


Cocnp. 
Na 


R' 


R» 


. R' 


R* 


X 


Y 


z 


P.S. 




5 2 I 


-C 1 


-NHj 


Aft f\t1 If 

-CH,CHiOC«H« 


Alt Aft nptj 
-CH2CH2OCH1 


XT 

N 


c 


XT 

N 


X 


70 


5 2 2 


-C 1 


-NHi 


Aft Atr f\fs ff 

-CHaCHaOCiHi 


Atf Aft APtJ 


XT 

N 


c 


XT 

N 






5 2 3 


-C 1 


-NHj 


Aft Aff AA fr 

-CHaCHaOCiHs 


Aft Atf AA If 

-aiaOlaXiHs 


XT 

N 


c 


XT 

N 


X 




5 2 4 


-C 1 




ATJ f»tT AA If 

— tnatnaUtins 


ATf Atf AA ff 

— UlaCHaOCiHs 


XT 

N 


L 


XT 

N 


L 


75 


5 2 5 


-C 1 




— UliLnaULnaV/ins 


PU PC 


XT 

N 


L 


XT 

IN 


A 




5 2 6 


-C 1 


X TT T 




PU PP 

— CHaCrj 


XT 


L 


XT 

IN 


L 


20 


5 2 7 


-C 1 


V f T T 

-NHj 


pu pu npu p 0 
— tnaLnauUlal^inft 


pLf pti /vm 
-CHaCHaOuia 


XT 

N 


C 


XT 

N 


X 




5 2 8 


-C 1 


V TT T 

-NHa 


PU PU rv^u p u 
— LnaLnaiA/natins 


PU PU npu 
— CHaCnaOLHj 


XT 

N 




XT 

IN 


Z 


25 


5 2 9 


-C 1 




Plf PU PPU P u 

— tnatnaULnatins 


Aff Aff AA ff 

— CHaCnaOCiHB 


XT 




XT 

IN 


A 




5 3 0 


-C 1 


XTt_T 

-NHi 


PU PU PPU P u 

— tnatnalUia^ins 


PU PU HP U 

— UlaLnaUL«n5 


XT 

IN 




XT 


L 




5 3 1 


-C 1 


XTTT 

-NHj 


PU PU npu p u 
— LnatnaUtnaL/ins 


PU PU npu p u 
— CHaCHaXnaliHs 


XT 

In 




XT 

N 


A 


30 


5 3 2 


-C 1 


KTtjr 
-NHa 


PU PU rtPU P u 

— tnaUlaUtnal/«n» 


PU PU npu p u 
— CnawlaUulal/in» 


XT 

IN 


U 


XT 

IN 


L 




5 3 3 


-C 1 


X TT T 

-NHa 


PU PU np u p u 
— LnaLn2UL2n4t«n5 


PU PU np u p u 
— V/naUiaUtanil/ens 


XT 

N 


c 


XT 

N 


X 


35 


5 3 4 


-C 1 


-NHa 


PU PU np u p u 
— utatnaULaniUins 


PU PU np u p u 
— LnatnaU^an^L^ns 


XT 

N 


c 


XT 

N 


z 
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N 


N 


N 


Y 


6 8 6 


-NH, 


-NH, 


-CH,CH,OC.H, 


-CH,CH,X.H, 


N 


N 


N 


Z 


6 8 7 


-NH, 


-NH, 


"CHaCHaOCHaCiHs 


-CH,CF, 


N 


N 


N 


X 


6 8 8 


-NH, 


-NH, 


-CH,CH,OCH,C.H« 


-CH,CF, 


N 


N 


N 


Y 


6 8 9 


-NH, 


-NH, 


-CH,CH,OCH,C,H. 


-CH,CFa 


N 


N 


N 


Z 


6 9 0 


-NH, 


-NH, 


-CH,CH,OCH,C,H, 


-CH,CH,OCH, 


N 


N 


N 


X 
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Table 1 (Continued) 



Conp. 
Na 


R' 


R* 


R' 


R* 


X 


Y 


Z 


P.S. 


6 9 1 




— NH2 


ru m nr*u p u 
"tnatnaUv/natins 


ru ru nru 
— CHaCHaUCHa 


XT 

N 


XT 

N 


XT 

N 


Y 


6 9 2 


X TT T 

-NHi 


-NH2 


-CHaCH20CnaC«ns 


All AU AAU 

-CHaCHaOCHa 


XT 

N 


XT 

N 


XT 

N 


z 


6 9 3 


V IT T 

-NHa 


— NH2 


rat All AAU 0 U 

— UlaUtaiA/nat«ni 


AU AU AA U 

— CHaCnaOC4ni 


XT 

N 


XT 

N 


XT 

N 


X 


6 9 4 


VTTJT 


XTT-T 


rti pu nru r u 
— ul2UlaUUlao«n« 


ru ru nr u 
— UlatnaUt«n$ 


XT 

N 


XT 

N 


XT 

N 


Y 


one 

6 9 5 




XTU 


ru ru nru p u 
— tnaUlaUulal^ns 


ru ru nr u 


XT 

IN 


KT 

IN 


KT 
IN 


L 


t> n f> 

6 9 6 


XTT-T 
— NH2 


XTU 

— NHa 


ru ru nru r u 
— LnaUlaUUlatinB 


ru ru nru r u 
— tnaLnaUl/natins 


XT 

N 


XT 

N 


KT 
N 


V 
A 


6 9 7 


X TT T 


XTT_r 

-NHa 


ru ru fv*u r u 
— UlaUiaULnatine 


AU AU AAU A U 

— CHaUlaOCHaCiHs 


XT 

N 


XT 

N 


XT 

N 


Y 


6 9 8 


VTT_r 


XTT_r 

—NHa 


ru ru nru r u 
— tnaV/naULnatins 


ru ru nru r u 
— CHaCHaOCHaC^Hs 


XT 

N 


XT 

N 


XT 

N 


L 


6 9 9 


— NHt 


XTi_r 
— NHa 


ru ru fv* u r u 
— ulaUtaULamttns 


ru ru nr u r u 
UlatnaUl/an4t4n8 


XT 

IN 


KT 

IN 


KT 

IN 


A 


7 0 0 


KTt_r 


— INria 


AM ru or u 0 u 

Ul2tn2iA/an4L«nB 


AU ru nr u r u 

uiaWtaVA/an4v«n8 


XT 
IN 


KT 
IN 


KT 
IN 


V 


•7 A 1 

7 0 1 


— NHi 


XTU 


Au ru nr u r u 

— tnatnaUif2n4i/«n8 


_ru ru fT* u r u 
Uiacnam-'an4v^4n8 


KT 
IN 


KT 
IN 


KT 
IN 


'7 


7 A O 


IN 112 


_MU 

iNrla 


— ru ru nr/'n^ru 


— ru rp 


M 
IN 


KT 
IN 


M 
IN 


A 


T A O 

7 0 3 




KTU 

— NHj 


ru ru nr^n>ru 


AU rv 


XT 

IN 


KT 
IN 


KT 
IN 


V 
I 


7 0 4 


XTT-T 

— NHi 


XTU 

—NHa 


ru ru nr/'n>ru 
— CnaLHaOCCOjLHa 


ru rv 


XT 

N 


XT 

N 


KT 
IN 


>7 
L 


^ f\ ^ 
7 0 5 


XTTJT 

-NHt 


XTTT 

—NHa 


AU AU AA/'A\AU 


ru ru nru 
— CH2CnaOCna 


XT 

N 


Kl 


KT 
N 


A 


7 n c 
f U 0 




INrla 


UiaUlavA/vU^Ula 


LnaWlaUWia 


IN 


KT 
IN 


M 

IN 


V 
I 


70 7 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH, 


N 


N 


N 


z 


7 0 8 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


— CHaCHaOCsHs 


N 


N 


N 


X 


7 0 9 


-NH, 


-NH, 


-CH,CH,X(0)CH, 


— CHaCHaOC«H5 


N 


N 


N 


Y 


7 1 0 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


— CHaCHaOCiHs 


N 


N 


N 


z 
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Table 1 (Continued) 



Comp. 
Na 


K 


K 






Y 

A. 


Y 


7 


P <i. 


7 1 1 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


— CH,Qi,0CH2C«Hi 


N 


N 


N 


X 


7 I 2 


-NH, 


-NH, 


-CH,CH,X(0)CH, 


-CH,CH,OCH,C,H, 


N 


N 


N 


Y 


7 1 3 


-NH, 


-NH, 


-CH,CH20C(0)CH, 


-CH,CH,OCH,C.H, 


N 


N 


N 


Z 


7 I 4 


-NH, 


-NH, 


-CH,CH,X(0)CH, 


-CH,CH,OC(0)CH, 


N 


N 


N 


X 


7 1 5 


-NH, 


-NH, 


-CH,CH,0C(O)CH, 


-CH,CH,OC(0)CH, 


N 


N 


N 


Y 


7 1 6 


-NH, 


-NH, 


-CH,CH,X(0)CH, 


-CH,CH,OC(0)CH, 


N 


N 


N 


Z 


7 1 7 


-NH, 


-NH, 


-CH,CH2X(0)C,Ht 


-CH,CH,OC(0)C,H. 


N 


N 


N 


X 


7 1 8 


-NH, 


-NH, 


-CH,CH,X(0)C,Hs 


-CH,CH,OC(0)C,H« 


N 


N 


N 


Y 


7 1 9 


-NH, 


-NH, 


-CH,CH,0C(O)C,Hs 


-CH,CH,0C(0)C,H5 


N 


N 


N 


Z 


7 2 0 


-NH, 


-NH, 


-CH,CH,OC(0)C,Ht 


-CH,CH,0CC0)C,H7 


N 


N 


N 


X 


7 2 1 


-NH, 


-NH, 


-CH,CH,OC(0)C,Ht 


-CHaCHiOCCOCiHT 


N 


N 


N 


Y 


7 2 2 


-NH, 


-NH, 


-CH,CH,X(0)C,H7 


-CH,CH,OC(0)C,Ht 


N 


N 


N 


Z 


7 2 3 


-NH, 


-NH, 


-CH,CH20C(0)C*H, 


-CH,CH,OC(0)C«H, 


N 


N 


N 


X 


7 2 4 


-NH, 


-NH, 


-CH,CH,X(0)C4H, 


-CH,CH,X(0)C4H. 


N 


N 


N 


Y 


7 25 


-NH, 


-NH, 


-CH,CH,0C(0)C4H. 


-CH,CH,0C(0)C4H, 


N 


N 


N 


Z 
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Table 1 (Continued) 



Canp. 
Na 


R' 




R' 


R* 


X 


Y 


Z 


P.S. 


72 6 


-NH, 


-NH, 


-CHa 


-CFiCF, 


N 


N 


C 


X 


727 


-NH, 


-NH, 


-CH, 


-CF,CF, 


N 


N 


c 


Y 


72 8 


-NH, 


-NH, 


-CH, 


-CHiCF, 


N 


N 


c 


X 


72 9 


-NH, 


-NH, 


-CH, 


-CH,CF, 


N 


N 


c 


Y 


73 0 


-NH, 


-NH, 


-CF,CF, 


-CF,CF, 


N 


N 


c 


X 


7 3 1 


-NH, 


-NH, 


-CFjCF, 


-CF,CF, 


N 


N 


c 


Y 


73 2 


-NH, 


-NH, 


^CF,CF, 


-CH,CF, 


N 


N 


c 


X 


7 3 3 


-NH, 


-NH, 


-CF,CF, 


-CHiCF, 


N 


N 


c 


Y 


73 4 


-NH, 


-NH, 


-CH,CF, 


-CHiCF, 


N 


N 


c 


X 


735 


-NH, 


-NH, 


-CHjCF, 


-CH,CF, 


N 


N 


c 


Y 


73 6 


-NH, 


-NH, 


— CHtCHjOCH, 


-CH,CF, 


N 


N 


c 


X 


7 3 7 


-NH, 


-NH, 


-CH,CH,OCHa 


-CHiCF, 


N 


N 


c 


Y 


73 8 


-NH, 


-NH, 


-CH,CH,OCH, 


-CH,CH,OCH, 


N 


N 


c 


X 


7 3 9 


-NH, 


-NH, 


"CHaCHaOCHj 


-CH,CH,OCH, 


N 


N 


c 


Y 


74 0 


-NH, 


-NH, 


"CHaCHjOCaHs 


""CHaCHaOCaHs 


N 


N 


c 


X 


7 4 1 


-NH, 


-NH, 


""vHatHaULans 


"tHaWlaUl/ani 


N 


N 


c 


Y 


74 2 


-NH, 


-NH, 


""CHaCHaOCaH? 


-CH,CH,X,H7 


N 


N 


c 


X 


7 4 3 


-NH, 


-NH, 


-CH:CH,0CjH7 


-CH,CH,X,H7 


N 


N 


c 


Y 


74 4 


-NH, 


-NH, 


"CHaCHaOCiHs 


-CH,CF, 


N 


N 


c 


X 


74 5 


-NH, 


-NH, 


-ch,ch,oc.h, 


-CH,CF, 


N 


N 


c 


Y 
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Table 1 (Continued) 



Conip. 
Na 


R' 






R* 


X 


Y 


z 


P s. 


74 6 


-NH, 


-NH, 


-CH,CH,0C.H5 


-CH,CH,OCH, 


N 


N 


c 


X 


74 7 


-NH, 


-NH, 


-CH,CH,OC.H, 


-CH,CH,OCH, 


N 


N 


c 


Y 


74 8 


-NH, 


-NH, 


-CH,CH,OC,H, 


-CH,CH,OC.H, 


N 


N 


c 


X 


74 9 


-NH, 


-NH, 


-CH,CH,OC.H. 


-CH,CH,OC,H. 


N 


N 


c 


Y 


75 0 


-NH, 


-NH, 


-CH,CH,OCH,C,H, 


-CH,CF, 


N 


N 


c 


X 


7 5 1 


-NH, 


-NH, 


-CH,CH,OCH,C.H,. 


-CH,CF, 


N 


N 


c 


Y 


75 2 


-NH, 


-NH, 


""CH2CH20CH2C«H8 


-CH,CH,OCH, 


N 


N 


c 


X 


7 5 3 


-NH, 


-NH, 


QI 2 CHa OCHa C • H 5 


-CHjCH^OCH, 


N 


N 


c 


Y 


75 4 


-NH, 


-NH, 


-CH,CH,OCH,C.H, 


-CH,CH,OC.H, 


N 


N 


c 


X 


75 5 


-NH, 


-NH, 


-CH,CH,OCH,C.He 


-CH,CH,0C.H5 


N 


N 


c 


Y 


75 6 


-NH, 


-NH, 


-CH,CH,OCH,C,H, 


-CH,CH,OCH,C,H. 


N 


N 


c 


X 


7 5 7 


-NH, 


-NH, 


~ CH2 CH2 OCH2 C • H 5 


~CH2CH20CH2C«H5 


N 


N 


c 


Y 


7 5 8 


-NH, 


-NH, 


~CH2CH20C2H4C«H5 


~*Gl2CH20C2H4C|H5 


N 


N 


c 


X 


75 9 


-NH, 


-NH, 


**CH2CH20CaH4C(Hi 


CH2 CH2 OC 2H4 C « H5 


N 


N 


c 


Y 


76 0 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CF, 


N 


N 


c 


X 


7 6 1 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CF, 


N 


N 


c 


Y 


7 6 2 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH, 


N 


N 


c 


X 


7 6 3 


-NH, 


-NH, 


-CH2CH,0C(0)CH, 


-CH,CH,OCH, 


N 


N 


c 


Y 


7 6 4 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC.H, 


N 


N 


c 


X 


7 6 5 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC.H» 


N 


N 


c 


Y 
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Tab 1 e 1 (Con t i nu ed) 



Comp. 
Na 


R' 


R' 


R' 


R* 


X 


Y 


Z 


P.S. 


7 6 6 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH,C.H. 


N 


N 


c 


X 


7 6 7 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,0CH,C.H5 


N 


N 


c 


Y 


7 6 8 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC(0)CH, 


N 


N 


c 


X 


7 6 9 


-NH, 


-NH, 


-CH,CH,X(0)CH, 


-CH,CH,OC(0)CH, 


N 


N 


c 


Y 


770 


-NH, 


-NH, 


-CH,CH,0C(0)C,H5 


-CH,CH,OCCO)C,H» 


N 


N 


c 


X 


7 7 1 


-NH, 


-NH, 


-CH,CH20C(0)C,H5 


-CH,CH,0C(0)C,H5 . 


N 


N 


c 


Y 


7 72 


-NH, 


-NH, 


-CH,CH,OC(0)C,Ht 


-CH,CH,0C(0)C,H7 


N 


N 


c 


X 


7 7 3 


-NH, 


-NH, 


-CH,CH,OC(0)C,Ht 


-CH,CH,OCCO)C,Ht 


N 


N 


c 


Y 


774 


-NH, 


-NH, 


-CH,CH,OC(0)C«H, 


-CH,CH,OC(0)C«H, 


N 


N 


c 


X 


775 


-NH, 


-NH, 


-CH,CH,0CC0)C4H. 


-CH,CH,0C(0)C4H. 


N 


N 


c 


Y 
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NH, 




Table 2 



Comp. 
Na 


R' 


R* 


7 7 6 


-CH, 


-CFiCF, 


777 


-CH, 


-CH2CF, 


778 


-CF,CF, 


-CF2CF, 


7 7 9 


-CF,CF, 


-CHjCF, 


7 8 0 


-CHiCF, 


-CH,CF, 


7 8 1 


-CH,CH,OCH, 


-CH,CF, 


7 8 2 


. -CH,CH»OCH, 


-CH,CH,OCH, 


7 8 3 


-CHiCHiOCaHs 


-CHaCHaOCHs 


7 8 4 


-CHaCHjOCHT 


""CH2CH20CaH7 


7 8 5 


"CHaCHjOCiHs 


-CH,CF, 


7 8 6 


"CHaCHaOCiHs 


-CHiCHiOCH, 


787 


-CH«CH,OC.H. 


-CHaCH,OC.H, 


7 8 8 


-CHiCHjOCHtCH. 


-CHaCF, 


7 8 9 


"CHjCHaOCHiCiHs 


-CHaCHaOCH, 


7 9 0 


-CH,CH,0CH,C.H5 


-CHaCHaOC.H, 


7 9 1 


""CH2CH20CH2C«H5 


CH2 CH2 OCH2 C « H 8 


7 9 2 


""CH2CHiOCaH4CiHs 


"Q12CH20C2H4C4H8 


7 9 3 


-CH,CH,X(0)CH, 


-CHaCF, 


7 9 4 


-CHaCHiOCCOCH, 


-CHaCHaOC.He 


7 9 5 


-CH2CH,0C(0)CH, 


-CHaCHaOCHaCHs 
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Table 2 (Continued) 



Comp. 
Na 




R* 


7 Q fi 


vH 2 vli 2 lA^ \U / ^41 3 


-CH,CHiOCHiC«H8 


7 9.7 


-CH2CH2X(0)CH, 


-CH2CH20C(0)CH3 


798 


-CH2CHaOC(0)C2H. 


-CH2CH20C(0)C2H« 


7 9 9 


-CH»CH,0C(0)C,H7 


-CH2CH20C(0)C,H7 


8 0 0 


-CH2CH2X(0)C«H. 


-CH2CH2XC0)C4H. 
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/N^Nv^ 0 

^ iT I 



0 



CH, 



0 
OR* 



Table 3 



Couip. 
Ka 


R 


K 


8 0 1 


-CH, 


-CFiCF, 


8 0 2 


-CH, 


-CHjCF, 


8 0 3 


-CF,CF, 


-CF2CF, 


8 0 4 


-CFaCF, 


-CH2CF, 


8 0 5 


-CH2CF, 


-CH2CF, 


8 0 6 


-CHiCHaOCH, 


-CH,CF, 


8 0 7 


-CHiCHaOCH, 


-CHiCHaOCH, 


8 0 8 


"CH2CH20C2H5 


"CH2CH20C2H5 


8 0 9 


"QlaCHaOCaHi 


"CHaCHaXaH? 


8 i 0 




-CHaCF, 


8 1 1 


-CH,CH,a.H. 


-CHaCHaOCH, 


8 1 2 


"CHiCHzOCiHb 


"CH2CH20C<Hs 


8 1 3 


"CHiCHaOCHaCiHs 


-CHaCF, 


8 I 4 


-CH,CH,OCH,C.H. 


""CH2CH20CH3 


8 1 5 


"CHaCHaOCHaCiHs" 


"CH2CH20C«H5 


8 1 6 


""CHiCHaOCHjCiHs 


— CHiCHaOCHsCiHs 


8 1 7 


"OT2CHaOCaH4CiH8 


""CH2CH20C2H4CiH5 


8 1 8 


-CH»CH,OC(0)CH, 


-CHaCF, 


8 1 9 


-CH,CH,a(0)CH, 


~Qi2CH2X«H5 


8 2 0 


-CH,CH,a(0)CH, 


-CHaCHaOCHaCH. 
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Table 3 (Continued) 



Comp. 
Na 


R* 


R* 


8 2 1 


fU PtJ /' A\ r>tf 

— CH2UijOCCO;ul3 


— CHiUlsUlnilcnt 


8 22 


-CH2CH,0C(O)CH, 


-CHjCHiX(0)CHa 


8 2 3 


-CH,CH,OC(0)C,H. 


-CH2CH,0C(0)CaH5 


8 2 4 


-CHaCHjOCCOCHT 


-CHiCHaOCCOCH, 


8 2 5 


-CH2CH20C(0)C4H, 


-CHjCH,X(0)C4H, 
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R' 




Table 4 



Comp, 
Na 


R' 


R* 


R' 


R* 


X 


Y 


Z 


P.S. 


0 o c 

0 2 6 




XTt_r 
— NH: 


Oil 


rtn pn 
-CF2CF3 


X T 

N 


X T 

N 


X T 

N 


X 


O O "7 

8 2 7 


KTT_T 

— NHj 


-NHa 


-CH3 


-CF:CFj 


N 


X T 

N 


X T 

N 


Y 


o o o 

8 2 8 




X TT T 

— NHj 


-CH: 


-CF2CF3 


N 


X T 

N 


N 


Z 


o o n 
8 2 9 


— NHt 


XTT_T 

— NHa 


— CHa 


Oft or^ 

-CHaCFa 


X T 

N 


X T 

N 


X T 

N 


X 


0 O A 

8 0 0 




— NHa 


-CH3 


-CH2CF1 


X T 

N 


X T 

N 


N 


Y 


0 0 1 

8 0 1 




— NH2 




ru Of? 
-CH2CF3 


X T 

N 


X T 

N 


X T 

N 


z 


o o o 
8 3 2 


XTU 


'KITS 

— NH: 


-CF2CFi 


Of? OT^ 

-CF:CFj 


X T 

N 


X T 

N 


X T 

N 


X 


o o o 

8 3 3 


KTT_T 


— NH: 


-CF,CF, 


-CF2CFJ 


X T 

N 


X T 

N 


X T 

N 


Y 


Q Q i4 
0 0 4 




— MT-T 

INrl: 


—PI? re 


PC PC 


N 


N 


N 


Z 


8 3 5 


-NH, 


-NH, 


-CF:CF, 


-CH,CF, 


N 


N 


N 


X 


8 3 6 


-NH, 


-NH, 


-CF2CF, 


-CH,CF, 


N 


N 


N 


Y 


8 3 7 


-NH, 


-NH, 


-CF,CF, 


-CH,CF, 


N 


N 


N 


Z 


8 3 8 


-NH, 


-NH, 


-CHjCF, 


-CH,CF, 


N 


N 


N 


X 


8 3 9 


-NH, 


-NH, 


-CH,CF, 


-CH,CF, 


N 


N 


N 


Y 


8 4 0 


-NH, 


-NH, 


-CH,CF, 


-CH,CF, 


N 


N 


N 


Z 


8 4 1 


-NH, 


-NH, 


-CH,CH,OCH, 


-CH,CF, 


N 


N 


N 


X 


8 4 2 


-NH, 


-NH, 


-CH,CH,OCH, 


-CH,CF, 


N 


N 


N 


Y 


8 4 3 


-NH, 


-NH, 


-CH,CH,OCH, 


-CH,CF, 


N 


N 


N 


Z 


8 4 4 


-NH, 


-NH, 


^CHaCHjOCHj 


-CH,CH,OCH, 


N 


N 


N 


X 


8 4 5 


-NH, 


-NH, 


-CH,CH,OCH, 


-CH,CH,OCH, 


N 


N 


N 


Y 
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Tab 1 e 4 (continued) 



Conp. 


R' 


R» 


R» 


R* 


X 


Y 


Z 


P.S. 


8 4 6 


XTT T 
-NH2 


-NHj 


— tojCnjUL/nj 


ATI At I Artf 1 

-CHjCHjOCHa . 


X T 

N 


X T 

N 


X T 

N 


Z 


8 4 7 


-NH2 


XTT T 

-NHj 


Aft Af| Art If 

— UljUijULjnB 


AfJ AfJ AA IT 

— UljUtjUtjnB 


X T 

N 


X T 

N 


X T 

N 


X 


8 4 8 


K IT T 

-NHj 


X TT:T 

-NHj 


All All AA tf 

— UijUljUV/jns 


Atf Aft AA Tf 

— UtjLnjlA/jns 


X T 

N 


X T 

N 


X T 

N 


Y 


8 4 9 


X TT T 


XTT^ 

-NHj 


Aft Alt AA M 

~LnaUljlA/jni 


Aft Aff r\f% ft 

— CHjQijKjHs 


XT 

N 


XT 

N 


X T 

N 


z 


a c f\ 

8 5 0 


XTT_T 


KTT_r 

-NHj 


Aft All rtrt If 

— tnjLnjULan? 


— CHjCHjUCaHT 


XT 

N 


XT 

N 


XT 

N 


X 


8 5 1 


X TT T 


XTTJT 

-NHj 


AIT rtir Art u 

— UljL^njULjnT 


Aft AM AA Tf 

— LnjOnjULanT 


X T 

N 


K T 

N 


X T 

N 


Y 


8 5 2 


X TT T 

-NH2 


X TT T 

-NHj 


Aff Aft AA TF 

— tnjLnjULjnT 


— UljtnjiA>an7 


X T 

N 


X T 

N 


X T 

N 


Z 


A P tf^ 

8 5 3 


X TT T 

-NHj 


X TT T 

-NHj 


Alt Alt AA It 

— LnjUljULins 


Atf rtf^ 

-CHjCF, 


X T 

N 


X T 

N 


X T 

N 


X 


8 5 4 


X TT T 

-NHa 


X TT_T 

-NHj 


Aff Aff AA tf 

— UtjtnjULins 


-CHaCFa 


X T 

N 


X T 

N 


X T 

N 


Y 


ace 

8 5 5 


XTT-T 

"NHj 


— NHj 


Aff Air M If 

— CHjCHjOCiHs 


— OiaCFa 


XT 

N 


XT 

N 


XT 

N 


z 


o tz c 
0 5 D 




— NHj 


ru pu nr u 
UijLnjUV/«ns 


Atf ptj rvHi 
— CnjUijUCHj 


N 


KT 
N 


XT 

N 


X 


0 C 7 

8 5 7 




— iNrlj 


_ru ru or* u 


— l^jUljUUla 


KT 
N 


KT 
N 


KT 
N 


Y 


oca 

8 5 8 


KTT_r 

-NHj 


— NHj 


ATI All Art IT 

— tfljl/njlA/ins 


— CHjUtjOCHa 


XT 

N 


XT 

N 


X T 

N 


z 


rt ^ A 

8 5 9 


X TT T 

-NHj 


X TT T 

-NHj 


All Alt nrt Tf 

-CHjCHjOCfHs 


Aff Atf Art If 

— LnjUijULcns 


X T 

N 


X T 

N 


X T 

N 


X 


8 6 0 


X TT T 

-NHj 


X TT T 

-NHj 


Alt Alf r\fy tf 

— UtjLnjULins 


Aff Aft Art ft 

— tnjUnjUlfins 


X T 

N 


X T 

N 


V T 

N 


Y 


rt rt 1 

8 6 1 


— NH» 


-Nn, 


MJ m Art u 


Atf Atf Art ft 

— UljUijlA/ins 


XT 

N 


XT 

N 


X T 

N 


Z 


8 6 2 


-NH, 


-NH, 


-CH,CH,OCH,C.H. 


-CH,CF, 


N 


N 


N 


X 


8 6 3 


-NH, 


-NH, 


— CHjGIjOCHjCiHs 


-CH,CF, 


N 


N 


N 


Y 


8 6 4 


-NH, 


-NH, 


— CHjCHjOCHjCiHs 


-CH,CF, 


N 


N 


N 


Z 


8 6 5 


-NH, 


-NH, 


-CH,CH,0CH,C.H5 


-CH,CH,OCH, 


N 


N 


N 


X 
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Table 4 (continued) 



Comp. 




R* 


R' 


R* 


X 


Y 


z 


P.S. 


8 6 6 


-NH, 


-NH, 


-CH,CH,OCH,C«H. 


-CH,CH,OCH, 


N 


N 


N 


Y 


8 6 7 


-NH, 


-NH, 


"Ql a CH 2 OCHi C 1 Hs 


-CH,CH,OCH, 


N 


N 


N 


Z 


8 6 8 


-NH, 


-NH, 


"CHaCHiOCHaC^Hi 


-CH,CH,OC.H, 


N 


N 


N 


X 


8 6 9 


-NH, 


-NH, 


-CHaCHaOCHaCiH. 


— CHiCH,0C«H5 


N 


N 


N 


Y 


870 


-NH, 


-NH, 


""CHaCHaXHaCiHs 


— CHjCHjOCiHs 


N 


N 


N 


Z 


8 7 1 


-NH, 


-NH, 


•"CHaCHaOCHaCiHft 


— CH:CH,OCH:C*Hs 


N 


N 


N 


X 


8 7 2 


-NH, 


-NH, 


T CHa CHa OCH a C « H» 


— CH,CH,0CH,CiH8 


N 


N 


N 


Y 


8 7 3 


-NH, 


-NH, 


"CHa (31a OCHa C « H 8 


— CH,CHiOCH,C«Hj 


N 


N 


N 


Z 


8 74 


-NH, 


-NH, 


"CHaCH20C3H4C«H5 


~G{,CH,X,H4C<Hs 


N 


N 


N 


X 


8 7 5 


-NH, 


-NH, 


"CHaCHaXaH^CiHs 


~Q{,CH:X,H4C 4H} 


N 


N 


N 


Y 


8 7 6 


-NH, 


-NH, 


"CHaCHaOCaHiCiHs 


-CH,CH,0C,H4C.Hj 


N 


N 


N 


Z 


8 77 


-NH, 


-NH, 


-CHaCHaXCOCHa 


-CH:CFa 


N 


N 


N 


X 


8 7 8 


-NH, 


-NH, 


-CHaCHaOC(0)CHa 


-CH:CF, 


N 


N 


N 


Y 


8 7 9 


-NH, 


-NH, 


-CHaCHaOC(0)CHa 


-CH:CF, 


N 


N 


N 


Z 


8 8 0 


-NH, 


-NH: 


-CHaCHaOC(0)CHa 


"CHaCHaXHa 


N 


N 


N 


X 


8 8 1 


-NH, 


-NH, 


-CH,CH,OCCO)CH, 


-CH:ai,OCH, 


N 


N 


N 


Y 


8 8 2 


-NH, 


-NH: 


-CH,CH,OC(0)CH: 


-CH,CH,OCH, 


N 


N 


N 


Z 


8 8 3 


-NH, 


-NH, 


-CH,CH:OC(0)CH, 


-CH,a,OC.Hs 


N 


N 


N 


X 


8 8 4 


-NH, 


-NH, 


-CH:CH,OC(0)CH, 


"CHaCHaXcHs 


N 


N 


N 


Y 


8 8 5 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC.H. 


N 


N 


N 


Z 
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Table 4 (continued) 



Comp. 
Nd 


R' 


R 


R 


K 


V 
A 


V 


»7 


D 0 

r. c». 


8 8 6 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CHaCHaOCHiCtH. 


N 


N 


N 


X 


8 8 7 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


— CH2QlaOCH2C«Hi 


N 


N 


N 


Y 


8 8 8 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


""CHaCHaOCHaCiHs 


N 


N 


N 


Z 


8 8 9 


-NH, 


-NH, 


-CH2CH,0C(0)CH, 


-CH,CH,OC.(0)CH, 


N 


N 


N 


X 


8 9 0 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCCO)CH, 


N 


N 


N 


Y 


8 9 1 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC(Q)CH, 


N 


N 


N 


Z 


8 9 2 


-NH, 


-NH, 


-£H,CH,OC(0)C,Hi 


-CH,CH,X(0)C,H. 


N 


N 


N 


X 


8 9 3 


-NH, 


-NH, 


-CH,CH,OC(0)C,H. 


-{:h,ch,oc(o)c,h. 


N 


N 


N 


Y 


8 9 4 


-NH, 


-NH, 


-CH,CH,OC(0)C,H. 


-CH,CH,0C(0)C,H5 


N 


N 


N 


Z 


8 9 5 


-NH, 


-NH, 


-CH,CH,X(0)C,H7 


-CH,CH,X(0)C,H7 


N 


N 


N 


X 


8 9 6 


-NH, 


-NH, 


-CH,CH,0C(0)C,H7 


-CH,CH,X(0)C,H7 


N 


N 


N 


Y 


8 9 7 


-NH, 


-NH, 


-CH,CH,X(0)C,H7 


-CH,CH,X(0)C,Ht 


N 


N 


N 


Z 


8 9 8. 


-NH, 


-NH, 


-CH,CH,X(0)C4H. 


-CH,CH,X(0)C*H. 


N 


N 


N 


X 


8 9 9 


-NH, 


-NH, 


-CH,CH,OC(0)C«H, 


-CH,CH,0C(0)C4H, 


N 


N 


N 


Y 


9 0 0 


-NH, 


-NH, 


-CH,CH,OC(0)C«H, 


-CH,CH,OC(0)C«H. 


N 


N 


N 


Z 
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Table 4 (continued) 



Comp. 
Na 


R' 






R* 


X 


Y 


Z 


P.S. 


9 0 1 


-NH, 


-NH, 


-CHj 


-CF,CF, 


N 


N 


c 


X 


9 0 2 


-NH, 


-NH, 


-CH, 


-cf,cf, 


N 


N 


c 


Y 


9 0 3 


-NH, 


-NH, 


-CH, 


-CH,CF, 


N 


N 


c 


X 


9 0 4 


-NH, 


-NH, 


-CH, 


-CH,CF, 


N 


N 


c 


Y 


9 0 5 


-NH, 


-NH, 


-CF,CFa 


-CFjCF, 


N 


N 


c 


X 


9 0 6 


-NH, 


-NH, 


-CF:CFa 


-CFjCF, 


N 


N 


c 


Y 


9 0 7 


-NH, 


-NH, 


-CF,CF, 


-CH,CF, 


N 


N 


c 


X 


9 0 8 


-NH, 


-NH, 


-CF,CF, 


-CHjCF, 


N 


N 


c 


Y 


9 0 9 


-NH, 


-NH, 


-CH,CF, 


-CH,CF, 


N 


N 


c 


X 


9 1 0 


-NH, 


-NH, 


-CH,CF, 


-CH,CF, 


N 


N 


c 


Y. 


9 1 1 


-NH, 


-NH, 


-CHaCHiOCH, 


-CH,CF3 


N 


N 


c 


X 


9 1 2 


-NH, 


-NH, 


-CH,CH,OCH, 


-CH,CFa 


N 


N 


c 


Y 


9 1 3 


-NH, 


-NH, 




-CH,CH,OCHa 


N 


N 


c 


X 


9 1 4 


-NH, 


-NH, 


""CHaCHaOCHa 


— CH,CH,OCHj 


N 


N 


c 


Y 


9 1 5 


-NH, 


-NH, 


"CH2CH2OC2H5 


— CH,CH,0CaH5 


N 


N 


c 


X 


9 1 6 


-NH, 


-NH, 




-CH,CH,OC,H» 


N 


N 


c 


Y 


9 1 7 


-NH, 


-NH, 


-CH,CH,0C,H7 


-CH,CH,aC,H7 


N 


N 


c 


X 


9 1 8 


-NH, 


-NH, 


-CH,CH,OC,Ht 


-CH,CH,0C,H7 


N 


N 


c 


Y 


9 1 9 


-NH, 


-NH, 


^CHiCHaOCiHs 


-CH,CF, 


N 


N 


c 


X 


9 2 0 


-NH, 


-NH, 


""CHiCHaOCiHs 


-CH,CFa 


N 


N 


c 


Y 
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Table 4 (continued) 



Comp. 
Nd 


R' 


R» 


R» 




X 


Y 


Z 


P.S. 


9 2 1 


-NH» 


-NH, 


-CH,CH,X.H, 


-CH,CH,Oai, 


N 


N 


C 


X 


9 22 


-NH, 


-NH, 


"CHaCHaOCiHs 


-CH,CH,OCHa 


N 


N 


C 


Y 


9 2 3 


-NH, 


-NH, 


-CH,CH,0C4Hs 


-CH,CH,OC.H. 


N 


N 


C 


X 


924 


-NH, 


-NH, 


""CHaCHjOCiHs 


-CH,CH,X.H$ 


N 


N 


C 


Y 


925 


-NH, 


-NH, 


"■CHjCHaOCHaCiHR 


-CH,CF, 


N 


N 


C 


X 


9 2 6 


-NH2 


-NH, 


-CHaCH^OCHiC.Hs 


-CH,CF, 


N 


N 


C 


Y 


9 27 


-NH, 


-NH, 


""CHaCHaOCHjCiHs 


-CH,CH,OCH, 


N 


N 


C 


X 


928 


-NH, 


-NH, 


"CHaCHaOCHaCiHs 


-CH,CH,XH, 


N 


N 


C 


Y 


929 


-NH, 


-NH, 


"CHiCHjOCHaCiHs 


-CH,CH,OC.H. 


N 


N 


C 


X 


9 3 0 


-NH, 


-NH, 


-CHaCHtOCHxCiH. 


-CH,CH,OC.H, 


N 


N 


C 


Y 


9 3 1 


-NH, 


-NH, 


"CHiCHiOCHaCiHi 


"CHaCHaOCHaC^Hfi 


N 


N 


C 


X 


9 3 2 


-NH, 


-NH, 


~ CH2 CH2 OCHa C « H « 


-CH,CH,OCH,C,H, 


N 


N 


C 


Y 


9 3 3 


-NH, 


-NH, 


"CHaCH20CaH4CiH5 


"CHaCHaOCaHiCeHs 


N 


N 


C 


X 


9 3 4 


-NH, 


-NH, 


"CHaCHaOCaHiCeHs 


"CHaCHaOCaH^CcHs 


N 


N 


C 


Y 


9 3 5 


-NH, 


-NH, 


-CH,CH,X(0)CH, 


-CH,CF, 


N 


N 


C 


X 


9 3 6 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CF, 


N 


N 


C 


Y 


9 3 7 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH, 


N 


N 


C 


X 


9 3 8 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH, 


N 


N 


c 


Y 


9 3 9 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC.Hs 


N 


N 


c 


X 


94 0 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC.H, 


N 


N 


c 


Y 
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Tab 1 e 4 (cont i nued) 



5 


Cocnp, 

net 


R' 


R» 


R' 


R* 


X 


Y 


Z 


P.S. 




9 4 1 


-NH, 


-NH, 


-CHaCHjXCOCH, 


-CH2CH20CH,C.Hs-. 


N 


N 


C 


X 


1Q 


9 4 2 


-NHi 


-NH, 


-CH,CH»X(0)CH, 


— CH2CH20CHaC«H» 


N 


N 


c 


Y 




9 4 3 


-NHj 


-NH, 


-CHjCHjOCCOCH, 


-CH2CH2X(0)CH, 


N 


N 


c 


X 


IS 


9 4 4 


"NHj 


-NHj 


-CH2CHjOC(0)CHa 


-CHjCHiKCOCH, 


N 


N 


c 


Y 




9 4 5 


-NHj 


-NHj 


-CH2CH2X(0)C2H5 


-CH2CH20C(0)C2H« 


N 


N 


c 


X 


20 


9 4 6 


— Nrij 


— iNrlj 






M 
iN 


M 
IN 


c 


V 

I 




9 4 7 


-NH, 


-NH, 


-CH2CH20C(0)CjHt 


-CHjCHjXCOCHt 


N 


N 


c 


X 


25 


9 4 8 


-NH, 


-NH, 


-CH,CH20C(0)C,H7 


-CH2CH«0C(0)CiHt 


N 


N 


c 


Y 


9 4 9 


-NH, 


-NH2 


-CH2CH2X(0)C«H. 


-CH2CH20C(0)C4H. 


N 


N 


c 


X 




9 5 0 


-NH, 


-NH, 


-CH2CH20C(0)C4H. 


-CH2CH20C(0)C«H, 


N 


N 


c 


Y 



30 



35 



40 



45 



55 
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Table 4 (continued) 



Cooip. 
Na 


R' 




R» 


R* 


X 


Y 


Z 


P.S. 


9 5 1 


-NHj 


-NH, 


-CHa 


-CFiCFa 


N 


C 


N 


X 


9 5 2 


-NHj 


-NH, 


-CH, 


-CF,CF, 


N 


C 


N 


Z 


9 5 3 


-NHa 


-NH, 


-CH, 


-CHaCF, 


N 


C 


N 


X 


9 5 4 


-NH, 


-NH, 


-CH, 


-CH,CF, 


N 


C 


N 


Z 


9 5 5 


-NH, 


-NH, 


-CF,CF, 


-CFaCFa 


N 


C 


N 


X 


9 5 6 


-NH, 


-NH, 


-CF,CFa 


-CFaCFa 


N 


C 


N 


Z 


9 5 7 


-NH, 


-NH, 


-CF,CF, 


-CH,CF, 


N 


C 


N 


X 


9 5 8 


-NHs 


-NH, 


-CF,CF, 


-CH,CFa 


N 


C 


N 


z 


9 5 9 


-NH, 


-NH, 


-CH,CF, 


-CHiCFj 


N 


C 


N 


X 


9 6 0 


-NH, 


-NH, 


-CH,CFj 


-CH,CF, 


N 


C 


N 


z 


9 6 1 


-NH, 


-NH, 


-CH,CH20CH, 


-CH,CFa 


N 


C 


N 


X 


9 6 2 


-NH, 


-NH, 




-CHaCFa 


N 


C 


N 


z 


9 6 3 


-NH, 


-NH, 


-CHiCHiOCH, 


-CHiCH,OCHa 


N 


C 


N 


X 


9 6 4 


-NH, 


-NH, 




-CH,CH,OCHa 


N 


C 


N 


z 


9 6 5 


-NH, 


-NH, 


"CHaCHaOCiHs 


— CH,CH,OC,H$ 


N 


C 


N 


X 


9 6 6 


-NH, 


-NH, 






N 


C 


N 


z 


9 6 7 


-NH, 


-NH, 


-CH,CH,0C,H7 


-CH,CH,0C,H7 


N 


C 


N 


X 


9 6 8 


-NH, 


-NH, 


-CH,CH,0C,H7 


-CH,CH,0C,H7 


N 


C 


N 


z 


9 6 9 


-NH, 


-NH, 


"CHjOfiOCiHs 


-CHaCF, 


N 


G 


N 


X 


9 7 0 


-NH, 


-NH, 


"CHaCHjOCgHs 


-CHaCF, 


N 


C 


N 


z 
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Tab 1 e 4 (cont i nued) 



Comp. 
Na 


R' 


R» 


R' 


R* 


X 


Y 


z 


P.S. 


9 7 I 


-NH, 


-NH, 


~CH2CH20C«H8 


-CH,CH,OCH, 


N 


C 


N 


X 


9 7 2 


-NH, 


-NH, 


-CH,CH,OC.H. 


-CH,CH,OCH, 


N 


C 


N 


Z 


9 7 3 


-NH, 


-NH, 


-CH,CH,OC.H. 


-CH,CH,OC.H« 


N 


C 


N 


X 


9 7 4 


-NH, 


-NH, 


-CH,CH,OC.H, 


-CH,CH,OC.H, 


N 


C 


N 


z 


9 75 


-NH, 


-NH, 


"CHzCHjOCHiCsHs 


-CH,CF, 


N 


C 


N 


X 


9 7 6 


-NH, 


-NH, 


"'CHaCHjOCHaCgHs 


-CH,CF, 


N 


C 


N 


z 


9 7 7 


-NH, 


-NH, 


"CHaCHaOfflaCiHi 


-CH,CH,OCH, 


N 


C 


N 


X 


9 7 8 


-NH, 


-NH, 


— (Ha CH 2 OCH a C « H 6 


-CH,CH,OCH, 


N 


C 


N 


z 


9 7 9 


-NH, 


-NH, 


"QiaCHaOCHaCiHs 


~CHaCHaOC4H5 


N 


C 


N 


X 


9 8 0 


-NH, 


-NH, 


"CHaCHaOCHaCiHs 


""CHaCHaOCiHs 


N 


C 


N 


z 


9 8 1 


-NH, 


-NH, 


-CH2CH,0CH,C.H,. 


"CHaCHaOCHaC^Hs 


N 


C 


N 


X 


9 8 2 


-NH, 


-NH, 


~" CHa CHa OCHa C 1 H 8 


-CH,CH,OCH,C.H, 


N 


C 


N 


z 


9 8 3 


-NH, 


-NH, 


"CH2CHaXaH4CiH5 


"CH2CHaOCaH4C«H5 


N 


C 


N 


X 


9 8 4 


-NH, 


-NH, 


"CHaCHaOCaHiCiHs 


"CHaCHaOCaH4C«H5 


N 


C 


N 


z 


9 8 5 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CF, 


N 


C 


N 


X 


9 8 6 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CF, 


N 


C 


N 


z 


9 8 7 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH, 


N 


C 


N 


X 


9 8 8 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH, 


N 


C 


N 


z 


9 8 9 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


"CHaCHaOCiHj 


N 


C 


N 


X 


9 9 0 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


— CHaCHaOC«H5 


N 


C 


N 


z 
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Table 4 (continued) 



Conp. , 
Na 




R* 


R' 


R* 


X 


Y 


z 


P.S. 


9 9 1 


-NH, 


-NH, 


-CH,CH,0C(O)CH, 


-CH,CH,OCH,C.Hj 


N 


C 


N 


X 


9 92 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 




N 


c 


V T 

N 


z 


9 9 a 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,ai,OC(0)CHa 


N 


c 


N 


X 


9 9 4 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,X(0)CH, 


N 


c 


N 


z 


9 9 5 


-NH, 


-NH, 


-CH,CH,0CC0)e,H5 


-CH,CH,OCCO)C,Hj 


N 


c 


N 


X 


9 9 6 


-NH, 


-NH, 


-CH,CH,OC(0)C,H$ 


-CH,CH,0C(0)C,H5 


N 


c 


XT 

N 


Z 


9 9 7 


-NH, 


-NH, 


-CH,CH,0C(0)C,H7 


-CH,CH,0C(0)C,H7 


N 


c 


N 


X 


9 9 8 


-NH, 


-NH, 


-CH,CH,OC(0)C,Ht 


-CH,CH,0C(0)C,H7 


N 


c 


N 


z 


9 9 9 


-NH, 


-NH, 


-CH,CH,0C(0)C4H. 


-CH,CH,0C(0)C4H, 


N 


c 


N 


X 


1000 


-NH, 


-NH, 


-CH,CH,0C(0)C4H. 


-CH,CH,0C(0)C4H. 


N 


c 


N 


z 
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OR' 



Table 5 



Conip. 
Na 






100 1 


-CHa 


-CFaCFi 


1002 


-CH, 


-CHaCFa 


1003 


-CFzCF: 


-CFaCFa 


1004 


-CFiCFa. ..• 


-CHaCFa 


1005 


-CH,CF, 


-CHaCF, 


1006 


-CH,CHjOCH, 


-CHaCFa 


1007 


-CHiCH,OCH, 


-CHaCHiOCHa 


1008 


"~CH2CH20C2H5 


""CH2CH20C2H5 


1009 


""CH2CH20C3H7 


-CHaCHaOCaHT 


10 10 


"•CH2CH2OC1H6 


-CHaCFa 


10 11 


"CH2CH20C«H5 


-CHaCHaOCH, 


1012 


~CH2CH20C«H6 


-CHaCHaOC.H, 


1013 


-CH,CH,OCHaC.H. 


-CHaCFa 


1014 


-CH,CH,OCHaC.H. 


-CHaCHaOCH, 


1015 


-CH,CH,OCH,C,H. 


-CHaCHaOCH. 


1016 


-CHjCHjOCHiCH. 


""CH2(5i20CH2C«H8 


1017 


*~Q{2CH20C2H4CfH5 


QI2CH2 OC 2 H4 C 1 H s 


1018 


-CH,CH,X(0)CHa 


-CHaCFa 


1019 


-CHjCHjOCCOCH, 


-CHaCHaOC.H. 


1020 


-CHaCHjOCCOCHa 


" CH2 CH 2 OCH 2 C < H 5 
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Tab 1 e 5 (Cont inued) 



Comp. 
Na 




R* 


1021 


-CHiCHjXCOCHj 


-CHiCHiOCHjC«H« 

VI IX V* 13 Wl 1 4 V SI 1 o 


1022 


-ai,CH«OC(0)CHs 


-CH,CHaOC(0)CH, 


1023 


-CHiCHiOCCOCiH. 


-CHjCHiXCOCHs 


1024 


-CH,CH20C(0)C3H7 


-CHjCHjOCCOCHt 


1025 


-CHiCHaOC(0)C4H, 


-CH2CH20C(0)C4H, 
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OR* 



Table 6 



Cooip. 
Na 




R* 


1026 


-CHj 


-CFaCFj 


1027 


-CHa 


-CHaCFa 


1028 


-CFiCFj 


-CFaCFa 


1029 


-CF»CF» 


-CHaCFa 


1030 


-CHaCFj 


-OiaCFa 


1031 


-CHjCHaOCHi 


-CHaCFa 


1032 


-CH2CH2OCH3 


ATT f>Jt f\Otf 

-CHaCHaOCHi 


1033 


"QiaCHaOCiHs 


"QIaCHaOCaHs 


1034 


"•QltCHaOCjH? 


"QIaCHaOCaHT 


1035 


"CHaCHaOCiHs 


-CHaCFa 


1036 


-CH,CHaOC,H« 


-CHaCHaOCHa 


1037 


-CHaCHaK.H, 


"QlaCHaOC^Hs 


1038 


-CHaCHiOCHaCHi 


-CHaCFa 


1039 


"CHaCHtOCH^CiHe 


-CHaCHaOCHa 


1040 


-CH,CH,OCH,C.H. 


-CHaCHaX.H. 


104 1 


"•CHaCHiOCHaCiHe 


-CHaCHaOCHaCH. 


1042 


"CHaCHaOCjHiCiHs 


~QiaQiaOCaH4C«H8 


1043 


-CH,CH*OC(0)CHa 


-CHaCFa 


1044 


-CHiCWaOCCOCH, 


"CHaCHaOCiHfi 


1045 


-CHaCHaOCCOCH, 


-CHaCHaOCHaCH, 
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Table 6 (Continued) 



Comp. 
Na 


R' 


R* 


1046 


-CHjCHaOCCOCHa 


-CHaCH,OCHaC.H« 


1047 


-CHaCHaOC(0)CH, 


-CHafflaOCCOCH, 


1048 


-CHaCHaX(0)C,H5 


-CH,CHaOC(G)CaH5 


1049 


-CHaCHaa(0)C,H7 


-CHaCHi0C(0)C,H7 


1050 


-CHaCH2X(0)C«H, 


-CHaCHaXCOC^H, 
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XT 



CH, 



H 

.0, 



9 

OR* 



Table 7 



Conp. 
Nd 


R' 


R* 


1051 


-CH, 


-CFaCF, 


1052 


-CH, 


-CHaCF, 


1053 


-CFtCF, 


-CFaCF, 


1054 


-CFiCF, 


-CHaCF, 


1055 


-CH,CF, 


-CHaCF, 


1056 


-CHaCHaOCH, 


-CHaCF, 


1057 


-CH,CH,OCH, 


-CHaCHaOCH, 


1058 


""CHaCHiOCaHs 


"CHaCHaOCaHs 


1059 


-CHaCH,0C,H7 


-CHaCHaX,H7 


1060 


-CH,CH,OC.Hs 


-CHaCF, 


1061 


""CHaCHaOCiHs 


-CHaCHaOCH, 


1062 


""CHtCHaOCtHi 


-CHaCHaOCH. 


1063 


-CH,CH,OCH,C,H, 


-CHaCF, 


1064 


-CH,CH,OCH,C.H, 


-CHaCHaOCH, 


1065 


-CHaCHtOCH.CH, 


-CHaCHaOCH, 


1066 


"CHaCHaOCHiCiHj 


-CHaCHaOCHaCH, 


1067 


"CHaCHaXaHiCiHs 


^CHaCHaOCaH4C<Hs 


1068 


-CHaCHjOCCOCH, 


-CHaCF, 


1069 


-CHaCHaOCCOCH, 


"CHaCHaOCiHs 


1070 


-CH,CHaOC(0)CH, 


-CHaCHaOCHaCH, 
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Table 7 (Continued) 



Cooip. 
Na 




R* 


1071 


-CH2CH20C(0)CHa 




1072 


-CH»CH,OC(0)CH, 


-CH,CH,OC(0)CH, 


1073 


-CHjCH,0C(0)C,H6 


-CHjCHtOCCOCaH. 


1074 


-CHaCH,OC(0)C,HT 


-CH2CH,XC0)C,Kt 


1075 


-CH2CH,0C(0)C*H. 


-CH,CH20C(0)C4H. 
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Table 1 



Conp. 
Na 


K 


K 


K 


K 


A 


V 
I 




P C 


1076 


-C 1 


-H 


-CHa 


-CF2CF, 


N 


c 


N 


X 


1077 


-CI 


-H 


-CH, 


-CF2CF, 


N 


c 


N 


z 


1078 


-CI 


-H 


-CH, • 


-CHiCFa 


N 


c 


N 


X 


1079 


-CI 


-H 


-CHa 


-CH2CF, 


N 


c 


N 


z 


1080 


-CI 


-H 


-CFiCF, 


-CF2CF, 


N 


c 


N 


X 


1081 


-CI 


-H 


-CFaCF, 


-CF,CF, 


N 


c 


N 


z 


1082 


-CI 


-H 


-CF2CF, 


-CHiCF, 


N 


c 


N 


X 


1083 


-CI 


-H 


-CF2CF, 


-CH2CF, 


N 


c 


N 


z 


1084 


-CI 


-H 


-CH:CF, 


-CH2CF, 


N 


c 


N 


X 


1085 


-CI 


-H 


-CHiCF, 


-CH2CF2 


N 


c 


N 


z 


1086 


-CI 


-H 


-CH2CH2OCH, 


-CHiCFa 


N 


c 


N 


X 


1087 


-C 1 


-H 


-CHiCHiOCH, 


-CHaCFj 


N 


c 


N 


z 


1088 


-CI 


-H 


-CH^CHaOCH, 


-CH2CH20CH, 


N 


c 


N 


X 


1089 


-C 1 


-H 


■"CHaCHaOCHa 


-CHaCHaOCH, 


N 


c 


N 


z 


1090 


-CI 


-H 


""CHjCHjCXIjHs 


-CHaCHaOCaH, 


N 


c 


N 


X 


1091 


-CI 


-H 


~CH2CH20C2Hs 


""QiaCHaOCaHs 


N 


c 


N 


z 


1092 


-CI 


-H 


"CHjCHzOCjH? 


"CHaCHaOCaH? 


N 


c 


N 


X 


1093 


-C 1 


-H 


""CHaCHaOCaH? 


~CHaQiaOCjH7 


N 


c 


N 


z 


1094 


-CI 


-H 


-CHICH20C.H, 


-CHaCF, 


N 


c 


N 


X 


1095 


-CI 


-H 


"CHaCHjXiHs 


-CHaCFa 


N 


c 


N 


z 
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Tab 1 e I (Con t i nued) 



Comp. 


R' 




R' 


R* 


X 


Y 


z 


P.S. 


1096 


-C 1 


-H 


/Ml rtrt f\£\ If 

-CHaCHiOCiHs 


Off Ml notJ 


XT 

N 


c 


XT 

N 


X 


1097 


-C 1 


-H 


-CHaCHjOC»H» 


At t At r AAT f 

-OIiCHaOCHa 


N 


c 


XT 

N 


z 


1098 


-C 1 


-H 


-CHiCHjOCH. 


-OiaCHaOCiHt 


N 


c 


X T 

N 


XT' 

X 


1099 


-C 1 


-H 


-CHtCHjOCiHi 


Atr Aft AA tr 

-CHaCHaOCiHj 


N 


c 


XT 

N 


z 


1 100 


-C 1 


-H 




Alt AF^ 

-CHaCFa 


XT 

N 


c 


XT 

N 


X 


1101 


-C 1 


-H 




Aft AT^ 

-CHaCFa 


XT 

N 


c 


XT 

N 


z 


1 1 02 


-C 1 


-H 




""LnatnaULna 


X T 

N 


c 


X T 

N 


X 


1 103 


-C 1 


-H 


"-LnilnaULnitens 


At f Af ff AAt f 

-CHaCHaOCHa 


X T 

N 


c 


XT 

N 


z 


1 104 


-C 1 


-H 




pu CXI rv^ u 
""tnaWlaUUfJls 


XT 

N 


c 


XT 

N 


X 


1105 


-C 1 


-H 


/^T f ff ^^^f ff O * f ff 


AM Off Lf 

""UlatnalAyins 


XT 

N 


c 


XT 

N 


z 


1106' 


-C 1 


-H 


-CHiCHiOCHiC.H. 


Aft Atf fVHJ P U 

"LnaUlaU^naOinj 


XT 

N 


c 


TVT 

N 


X 


1107 


-C 1 


-H 


-OljCHiOCHiCtHs 


Aff ATI fLAIT A If 

— UlatnaUtnaLjns 


XT 

N 


c 


N 


z 


1 108 


-C 1 


-H 


p«a rtff U 0 O 


pu pu np u p u 
— tnabnalA^afiAtins 


XT 

N 


c 


XT 
N 


A 


1109 


-C 1 


-H 


/HI fV^ ti tl 

— UtaUlalA/inittns 


Aff Aff AA It P U 

— UtaUlalA/an4t«n5 


N 


L 


KT 

In 


L 


1110 


-C 1 


-H 


/W t At ff t\fS ^t\\ Af f 

-CHaCHjXCroCHi 


Aff AF^ 

-CHaCFa 


XT 

N 


c 


XT 

N 


X 


1111 


-C I 


-H 


-CHjCHjOCWCHa 


PU PC 

— Ulatra 


M 
IN 




M 
IN 


Li 


1112 


-CI 


-H 


-CHjCHaOCCOCH, 


-CHaCHaOCHa 


N 


C 


N 


X 


1113 


-CI 


-H 


-CHaCHiOCCOCH, 


-CHaCHaOCH, 


N 


C 


N 


Z 


1114 


-C 1 


-H 


-CHjCH,OC(0)CHj 


-CHaCHaOC.Hs 


N 


C 


N 


X 


1115 


-CI 


-H 


-CHaCHaX(0)CH, 


-CHaCHaOCH. 


N 


c 


N 


Z 
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Tab 1 e I (Con t i nued) 



Comp. 


i\ 






R* 

In, 


Y 


V 

I 


7 


p <; 


1116 


-CI 


-H 


-CH2CH20C(0)CHa 


-CH1CH2OCH2C.H5 


N 


C 


N 


X 


1117 


-CI 


-H 


-CHaCH,X(0)CH, 


"QijCHtOfflaCiHe 


N 


C 


N 


z 


1118 


-CI 


-H 


-CH2CHiX(0)CH, 


-CHiCH,OC(0)CH, 


N 


c 


N 


X 


1119 


-CI 


-H 


-CH,CH,OC(0)CHa 


-CHjCH,0C(0)CH3 


N 


c 


N 


z 


1 120 


-CI 


-H 


-CH,CH20C(0)C:Hs 


-CH2CHiOC(0)C,H» 


N 


c 


N 


X 


1121 


-CI 


-H 


-CH,CH20C(0)C2H5 


-CH2CH2X(0)C2H5 


N 


c 


N 


z 


1 122 


-CI 


-H 


-CHaCHsOCCOCHT 


-CHjCHiOCCOCHt 


N 


c 


N 


X 


1 123 


-CI 


-H 


-CH,CH,X(0)C,H7 


-CHaCH,0C(0)C,H7 


N 


c 


N 


z 


I 124 


-CI 


-H 


-CH,CH,0C(0)C4H, 


-CH,CH,0C(0)C4H, 


N 


c 


N 


X 


1 125 


-CI 


-H 


-CH,CH20C(0)C4H, 


-CHaCH20C(0)C«H, 


N 


c 


N 


z 



The compound of the present invention may be synthesized according to the following reaction scheme 
or (2): 
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Reaction Scheme (I): 



0-P-OR^ 




( I ) 



W ^ ^ I ■ . base 
(IV) 



(wherein. to R*. and a ring A are as defined above; R^ is an ethyl group having one or more substituents 
selected from a group consisting of fluorine. Ci-C* alkoxy, phenoxy, Cz-Cto phenylalkoxy, C2-C5 acyloxy. 
Ci-Ci acylamino and hydroxyl; W Is a leaving group such as halogen, paratoluenesulfonyloxy, methanesul- 
fonyloxy. trifluoromethanesulfonyloxy). 

A compound of Formula (II) is reacted with a compound of Formula (III) at 10 - 250 'C. preferably at 
130 - 180 for 0.1 - 20 hours, preferably for 3 - 15 hours. 

A compound of Formula (IV) may be separated and purified, as needed, by the conventional means for 
separation and purification, for example, by distillation, adsorption, partition chromatography. A compound 
of Formula (IV) may be separated and purified as described above, but may be directly used in the 
subsequent reaction without purification. 

Subsequently, a compound of Formula (IV) is reacted with a compound of Formula (V) in the presence 
of a base, for example, sodium carbonate, potassium carbonate, cesium carbonate, sodium hydride, 
potassium hydride, triethyiamine, diazabicycloundecene in a solvent such as acetonitrile, tetrahydrofuran, 
dimethylsulfoxide. dimethylformamide, methylpyrrolidone at 10 - 200 'C, preferably at 50 - 150 'C. for 0.1 
to 100 hours, preferably for 5 - 20 hours to give a compound (I). 
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Reaction Scheme (2): 



10- 



15 



20 




(VII) 



OH OH 
( I ) 



30 

(wherein, to R*. and a ring A are as defined above; Me is methyl and Et is ethyl) 

A compound of Formula (VI) is reacted with trimethylsilyldiethylamine in a solvent, for example, in a 
chiorinated solvent such as dichloromethane, dichloroethane, chloroform at the temperature around room 
temperature for about an hour. In this case, two moles or more trimethylsilyldiethylamine is used based on 

35 one mole of a compound of Formula (VI). 

Subsequently, after the reaction mixture is concentrated to dryness, the residue is dissolved in a 
chlorinated solvent such as dichloromethane, and two mole or more oxalyl chloride is added to 1 mole of 
the compound of Formula (VI), and the reaction is carried out In the presence of a catalytic amount of 
dimethylformamide under ice cooling for about an hour, then at the temperature around room temperature 

40 for about an hour. 

After a solvent is distilled off, thus obtained compound of Formula (VII) without purification is usually 
reacted with R^OH. R*OH in a solvent, for example, a chlorinated solvent such as dichloromethane or 
pyridine, acetonitrile. tetrahydrofuran. dimethylsulfoxide, dimethylformamide. methylpyrrolidone, etc. at 10 - 
100 • C, preferably at 20 - 30 'C for 0.1 - 100 hours, preferably for 5 - 24 hours to give a compound (I). 

45 A compound of Formula (I) which may be obtained according to the above reaction scheme (1) or (2) 
may be separated and purified by properly selecting conventional means for separation and purification for 
nucleotide, for example, recrystallization, adsorption, ion-exchange, partition chromatography or the like, as 
needed. Various base derivatives may be derived from thus obtained compound of Formula (I) according to 
the known methods, as needed. 

50 As the compound of Formula (II), (III) or (VI) in the above reaction schemes, those commercially 
available reagents may be purchased and used. Alternatively, those synthesized according to the known 
methods may be suitably used. 

As shown in the following experimental examples, the compound of the present invention may be 
expected as antiviral agents which can be orally administered, and further expected to possess an- 

55 tineoptastic activity like other ionic phosphonate-nucleotide analogs. The viruses of interest may not be 
I particularly limited, but include, for example, RNA viruses such as human immunodeficiency virus, influenza 
virus, hepatitis C virus; DNA viruses such as herpes simplex virus type-l. herpes simplex virus type-ll, 
cytomegalovirus, herpes zoster, hepatitis 6 virus. More preferably, it is hepatitis 6 virus. 
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The compound of the present invention can be orally administered to a human patient. The dose is 
appropriately determined depending on. for example, the age. the conditions, the weight of the subject. 
Generally, 1 - 1.000 mg/kg, preferably 5 - 50 mg/kg is administered once or more daily. 

The compound of the present invention is preferably used as a composition comprising pharmaceuti- 
cally acceptable carrier such as conventional pharmaceutical carrier, excipient. etc. Such carrier may be 
either solid or liquid. Solid carrier includes, for example, lactose, kaolin, sucrose, crystalline cellulose, corn 
starch, talc, agar, pectin, stearic acid, magnesium stearate. lecithin, sodium chloride; and liquid carrier 
includes, for example, glycerin, peanut oil. polyvinyl pyrroiidone, olive oil, ethanol. benzyl alcohol, propylene 
glycol, physiological saline, water, etc. 

Various dosage form may be employed, including tablets, powders, granules, troches, etc. when a solid 
carrier is used; and syrups, soft gelatin capsules, gels, pastes, etc. when a liquid carrier is used. 

Example 

The present invention will be explained in detail in the following examples, which are not a limitation of 
the scope of the invention. 

Example 1 

Production of 9-(2-[bis(2,2,2-trifluoroethyl)phosphonyimethoxy]ethyl]adenine (compound No. 309 in Table 
1) 

2-Chloroethylchloromethylether (1.96 g, 15.2 mmol) was reacted with tris(2,2,2-trifluoroethyl)phosphite 
(5 g, 15.2 mmol) at 160 'C for 14 hours to quantitatively obtain 5.15 g of 2-[bis(2,2.2-trifluoroethyl)- 
phosphonylmethoxylethyl chloride. 

Adenine (2.07 g, 15.3 mmol) was suspended in dimethylformamide (30 ml) and reacted with sodium 
hydride (60 % in mineral oil. 0.61 g) at 100 for an hour. Subsequently. 2-[bis(2,2,2-trifluoroethyl)- 
phosphonylmethoxyjethyl chloride (5.15 g) was added to the above reaction solution and reacted at 100 'C 
for 5 hours. After reaction was over, the product was cooled to room temperature and concentrated to 
dryness. The residue was dissolved in chloroform, adsorbed on silica gel column and eluted with 5 % 
methanol/chioroform to give the title compound (2.77 g, 42 %). 
m.p.: 111 - 113 •€ (ethyl acetate/hexane) 

1H-NMR (CDCI3.5) : 3.91 (d. J = 8.0Hz, 2H) 3.94 (t. J = 5.0Hz, 2H) 4.30-4.39 (m, 6H) 6.00 (br, 2H) 
7.83 (s, 1H) 8.31 (s. 1H) 

Example 2 

Production of 9-(2-[bis(2.2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-2,6-diaminopurine (compound No. 459 
in Table 1) 

The procedure in Example 1 was repeated, except that 2,6-diaminopurine was used instead of adenine, 
to obtain the title compound, 
m.p.: 108 -C (ether) 

1H-NMR (CDCI3, 5) : 3.91-3.95 (m, 4H) 4.24 (t, J = 5.1 Hz, 2H) 4.30-4.42 (m, 4H) 4.68 (br, 2H) 5.32 (br, 
2H) 7.57 (s, 1H) 

Example 3 

Production of 9-{2-[bis(2,2.2-trifluoroethyl)phosphonylmethoxy]ethyl]-2-amino-6-chloropurine (compound No. 
509 in Table 1) 

The procedure in Example 1 was repeated, except that 2-amino-6-chloropurine was used instead of 
adenine, to obtain the title compound, 
m.p.: 132 (ether) 

1H-NMR (CDCI3.5) : 3.91 (t. J = 4.7Hz, 2H) 3.94 (d. J = 7.6Hz. 2H) 4.30 (t, J=4.7Hz. 2H) 4.35-4.49 
(m. 4H) 5.16 (br. 2H) 7.83 (s. 1H) 
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Example 4 

Production of 7-[2-[bis(2,2.2-trifluoroethyl)phosphonylmethoxy]ethyl]-2-amino-6-chloropurine (compound No. 
510 in Table 1) 

The procedure In Example 1 was repeated, except that 2-amino-6-chloropurine was used instead of 
adenine, to obtain the title compound, 
m.p.: amorphous 

1H-Nf^R (CDCI3.5) : 3.93 (t. J = 5.1Hz, 2H) 3.94 (d. J = 7.7H2. 2H) 4.24 (t. J = 5.1Hz. 2H) 4.31-4.42 
(m. 4H) 4.66 (br, 2H) 5.27 (br. 2H) 7.56 (s. 1H) 

Example 5 

Production of 9-[2-[bis(2.2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-8-a2a-2.6-diaminopurine (compound 
No. 663 in Table 1) 

The procedure in Example 1 was repeated, except that 8-a2a-2,6-diaminopurine was used instead of 
adenine, to obtain the title compound, 
m.p.: 169 (ethanol) 

^H-NMR (Me2S0-d€. 5) : 3.98 (t, J = 5.1 Hz, 2H) 4.11 (d. J = 7.8Hz, 2H) 4.46-4.86 (m, 6H) 6.38 (br, 2H) 

7.18-8.00 (m. 2H) 

Example 6 

Production of 8-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-8-aza-2,6-diaminopurine (compound 
No. 664 In Table 1) 

The procedure in Example 1 was repeated, except that 8-aza-2,6-diaminopurine was used instead of 
adenine, to obtain the title compound, 
m.p.: 128 'C (diisopropyl ether) 

1H-NMR (Me2 S0-d6, 5) : 4.03-4.15 (m, 4H) 4.55-4.71 (m, 4H) 6.05 (br, 2H) 7.50 (br, 2H) 

Example 7 

Production of 7-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]theophylline (compound No. 805 in Ta- 
ble 3) 

The procedure in Example 1 was repeated, except that theophylline was used instead of adenine, to 
obtain the title compound, 
m.p.: 77 "C (hexane) 

1H-NMR (CDCI3, 5) : 3.41 (s. 3H) 3.60 (s, 3H) 3.93 (d, J =8.1 Hz. 2H) 3.94 (t, J = 5.0Hz. 2H) 4.31-4.48 
(m, 4H) 4.52 (t, J = 5.0Hz, 2H) 7.60 (S, 1H) 

Example 8 

Production of 9-[2-{bis(2,2.2-trifluoroethyl)phosphonylmethoxy]ethyl]-2.6-dichloropurlne (compound No. 559 
in Table 1) 

The procedure in Example 1 was repeated, except that 2,6-dichloropurine was used instead of adenine, 
to obtain the title compound, 
m.p.: 71-72 'C (ethyl acetate/hexane) 

1H-NMR (CDCI3, 5) : 3.90-4.08 (m, 4H) 4.32-4.52 (m, 6H) 8.19 (s. 1 H) 
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Example 9 

Production of 9-[2-[bis(2,2.2-trifluoroethyl)phosphonylmethoxylethyl]-3-dea2a-8-a2a-2,6-diaminopun (com- 
pound No. 838 in Table 4) 

5 

The procedure in Example 1 was repeated, except that 3-dea2a-8-a2a-2,6-diaminopurine was used 
instead of adenine, to obtain the title compound, 
m.p.: 116-122 'C (ether) 

^H-NMR (Me2 SO-d$. 5) : 3.94 (t, J = 5.2Hz, 2H) 4.09 (d. J = 7.7Hz, 2H) 4.46-4.78 (m, 6H) 5.55 (s, 2H) 
,70 5.57 (s, 1H) 6.66 (S. 2H) 

Example 10 

Production of 9-[2-tbis(2.2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-7-deaza-8-aza-2,6-diaminopurine (com- 
75 pound No. 734 in Table 1 ) 

The procedure in Example 1 was repeated, except that 7-dea2a-8-aza-2,6-diamlnopurine was used 
instead of adenine, to obtain the title compound, 
m.p.: 54-64 'C (ether) 

20 ^H-NMR (Mea SO-ds. 5) : 3.91 (t, J = 5.3H2. 2H) 4.07 (d, J = 8.0Hz, 2H) 4.27 (t. J = 5.3Hz, 2H) 4.52- 

4.78 (m, 4H) 8.00 (s, 1H) 

Example 1 1 

25 Production of 9-[2-lbis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-6-chloropurine (compound No. 1 ,084 in 
Table 1) 

The procedure in Example 1 was repeated, except that 6-chloropurine was used instead of adenine, to 
obtain the title compound. 
30 m.p.: oil 

^H-NMR (CDCI3, 5) : 3.95 (d, J = 7.8Hz, 2H) 4.00 (t, J = 4.9Hz, 2H) 4.34-4.48 (m. 4H) 4.52 (t, J=4.9Hz. 
2H) 8.20 (S, 1H) 8.75 (s, 1H) 

Example 12 

35 

Production of 9-[2-{methyl(2,2.2-trifluoloethyl)phosphonylmethoxy]ethyl]adenine (compound No. 303 in Ta- 
ble 1) 

The compound obtained In Example 1 (1 g, 2.3 mmol) was dissolved in methanol (10 ml), to which was 
40 added silica gel (5 g). After reaction at 50 • C for 7 hours, the product was concentrated to dryness. The 
residue was eluted with 5 % methanol/chloroform to obtain the title compound (0.75 g. 88%). 
m.p.: 107 - 110'C (ethyl acetate/hexane) 

1H-NMR (CDCI3. 5) : 3.74 (d. J = 11.1Hz, 3H) 3.83 (d, J=8.3Hz, 2H) 3.93 (t, J =4.1 Hz, 2H) 4.30-4.39 
(m. 4H) 5.65 (br, 2H) 7.86 (s. 1H) 8.33 (s. 1H) 

45 

Example 13 

Production of 9-[2-[methyl(2,2,2-trlfluoloethyl)phosphonylmethoxy]ethyl]-2,6-diaminopurine (compound No. 
453 in Table 1) 

50 

The procedure in Example 9 was repeated, except that the compound obtained from Example 2 was 
used instead of that obtained from Example 1. to obtain the title compound, 
m.p.: amorphous 

1 H-NMR (CDCI3.5) : 3.77 (d, J = 11.0Hz. 3H) 3.86 (d, J=8.2Hz. 2H) 3.91 (t, J = 5.0Hz. 2H) 4.24 (t. 
55 J -4.1 Hz. 2H) 4.25-4.42 (m. 2H) 4.69 (br. 2H) 5.35 (br, 2H) 7.60 (s. 1 H) 
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Example 14 

Production of 9-[[2-[bis(2-methoxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 313 in Table 1) 

9-[(2-Phosphonylmethoxy)ethyl]adenine (1 g, 3.5 mmol) was suspended in dichloromethane (10 ml) and 
reacted with trimethylsilyldiethylamine (3 ml) at room temperature for an hour and concentrated to dryness. 
The residue was dissolved in dichloromethane (10 ml), to which were added dimethylformamide (0.05 ml) 
and oxalyl chloride (0.9 ml). The mixture was reacted under ice-cooling for an hour, then at room 
temperature for an hour. After solvent was distilled off, the residue was dissolved in pyridine (20 ml) and 
reacted with 2-methoxyethanol (0.76 g) at room temperature for 12 hours. After concentration to dryness, 
the residue was dissolve in chloroform, adsorbed on silica gel column, eluted with 5 % methanol/chloroform 
to give the title compound (0.3 g, 22%). 
m.p.: 90- 93 'C (ethyl acetate/hexane) 
1H-NMR (CDCI3,5) : 3.35 (s. 6H) 3.55. (d, J = 4.6Hz, 4H) 3.86 (d, J=8.2Hz, 2H) 3.95 (t, J=4.9H2. 

2H) 4.16-4.19 (m. 4H) 4.40 (t, J = 4.9Hz, 2H) 5.67 (br, 2H) 7.98 (s. 1H) 8.35 (s. 
IH) 

Example 15 

Production of 9-[[2-bis(2-phenoxyethyl)phosphonylmethoxy]ethyl]adenlne (compound No. 323 in Table 1) 

The procedure in Example 11 was repeated, except that 2-phenoxyethanol was used instead of 2- 
methoxyethanol. to obtain the title compound, 
m.p.: 112-115 • C (hexane) 
1H-NMR (CDCI3, 5) : 3.88 (t, J = 4.8Hz. 2H) 3.95 (d, J = 8.0Hz. 2H) 4.07 (t. J=4.4Hz, 4H) 4.21-4.26 
(m. 4H) 4,30 (t, J = 4.8H2, 2H) 5.55 (br. 2H) 6.85-6.92 (m, 6H) 7.26 (t, J = 7.4Hz. 
4H) 8.06 (s, IH) 8.1 2 (s. IH) 

Example 16 

Production of 9-[[2-bis(2-benzyloxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 331 in Table 1) 

The procedure in Example 11 was repeated, except that 2-benzyloxyethanol was used instead of 2- 
methoxyethanol to obtain the title compound, 
m.p.: 45 -48 • C (hexane) 

1H-NMR (CDC!3. a) : 3.61 (d, J = 4.6H2, 4H) 3.81 (d, J =8.1 Hz, 2H) 3.84 (t, J = 5.0Hz, 2H) 4.17-4.23 
(m, 4H) 4.30 (t. J = 5.0Hz, 2H) 4.51 (s, 4H) 5.49 (br, 2H) 7.29-7.33 (m. 10H) 7.91 
(s. 1H) 8.35 (s. IH) 

Example 17 

Production of 9-[[2-bis(2-acetoxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 343 in Table 1) 

The procedure in Example 11 was repeated, except that 2-acetoxyethanol was used instead of 2- 
methoxyethanol, to obtain the title compound, 
m.p.: 68 -70 'C (ethyl acetate/hexane) 
1H-NMR (CDCI3. 6) : 2.08 (s, 6H) 3.84 (d. J =8.3Hz, 2H) 3.95 (t, J =4.9Hz, 2H) 4.22-4.26 (m, 8H) 4.42 
(t. J = 4.9Hz. 2H) 5.63 (br, 2H) 7.94 (s, IH) 8.36 (s. IH) 

Example 18 

Production of 9-[[2-bis(2-vaieryloxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 349 in Table 1 ) 

The procedure in Example 1 1 was repeated, except that 2-valeryloxyethanol was used instead of 2- 
methoxyethanol to obtain the title compound, 
m.p.: oil 

1H-NMR(CDCI3. 5): 0.91 (t, J = 7.5H2. 6H) 1.36 (qt, J = 7.5Hz. 4H) 1.60 (tt. J = 7.5Hz, 4H) 2.33 (t, 
J = 7.5Hz, 4H) 3.83 (d. J =8.1 Hz. 2H) 3.95 (t. J = 5.0Hz. 2H) 4.21-4.25 (m. 8H) 
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4.41 a J = 5.0Hz, 2H) 5.73 (br. 2H) 7.94 (s. 1H) 8.35 (s. IH) 

Example 19 

Production of 9-[2-bis(2.2.2-trifluoroethyl)phosphonylmethoxy]ethyl)-2-iodoadenine (compound No. 359 in 
Table 1) 

The procedure in Example 11 was repeated, except that 2.2,2-trifluoroethanol and 9-((2-phosphonyl- 
methoxy)ethyl}-2-iodoadenine were used instead of 2-methoxyethanol and 9-[(2-phosphonyimethoxy)ethyll- 
adenine* respectively, to obtain the title compound. 

m.p.: 179 •C{CHCl3) 

1H-NMR (Me2 S0-d6. 5) : 3.88 (t. J = 5.0Hz, 2H) 4.13 (d. J = 8.0H2, 2H) 4.28 (t, J = 5.0Hz. 2H) 4.56- 

4.70 (m. 4H) 7.63 (br. 2H) 7.99 (s. IH) 

Example 20 

Production of 9-[2-bis(2.2.2-trifluoroethyl)phosphonylmethoxy]ethyl]guanine (compound No. 259 in Table 1) 

The procedure in Example 1 was repeated, except that G-O-benzylguanine. which can be synthesized 
by the known method, was used instead of adenine, to obtain 9-[2-[bis(2,2,2-trifluoroethyl)- 
phosphonylmethoxylethyl]-6-0-benzylguanine. 

The compound (2.21 g, 4.07 mmol) was dissolved in ethanol (20 ml), to which were added cyclohexene 
(20 mi) and 20 % palladium hydroxide carbon (1.5 g). and the mixture was reacted under reflux for 2 hours. 
After palladium hydroxide carbon was removed by filtration, the solution was concentrated to dryness.^The 
residue was dissolved in chloroform, adsorbed on a silica gel column and eluted with 5 % metha- 
nol/chloroform to obtain the title compound (1.01 g, 55 %). 

m.p.: 214 'C (ethanol) 

1H-NMR (Me2 S0-d6. 5) : 3.86 (t. J = 5.1 Hz. 2H) 4.13 (d, J = 8.1 Hz. 2H) 4.17 (t. J = 5.0Hz, 2H) 4.58- 

4.70 (m, 4H) 6.61 (br. 2H) 8.06 (s, IH) 10.88 (br. 1H) 

Example 21 

Production of 7-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]guanine (compound No. 260 in Table 
1) 

Guanosine (1 g, 3.53 mmol) was suspended in dimethylacetaminde (10 ml), to which was added 2-[bis- 
(2.2,2-trif!uoroethyl)phosphonylmethoxy]ethyl iodide (1.7 g), and the reaction was carried out at 100 'C for 
2 hours. The reaction solution was concentrated to dryness, and the residue was dissolved in 30 % 
methanol/water. adsorbed on an octadecyl silica gel column, eluted with 30 % methanol/water to give the 
title compound (0.1 g, 6.3 %). 

m.p.: 255 •C(H20) 

1H-NMR (Me2 S0-d6, 6) : 3.89 (t. J = 5.0Hz. 2H) 4.10 (d. J = 8.0Hz. 2H) 4.40 (t. J = 5.0Hz, 2H) 4.57- 

4.70 (m. 4H) 6.34 (br. 2H) 8.09 (s, IH) 10.95 (br, IH) 

Example 22 

Production of 9-[2-bis(2,2,2-trifIuoroethyl)phosphonylmethoxy]ethyl]adenine-1-N-oxide (compound No. 780 
in Table 2) 

The compound in Example 1 (8.12 g. 18.6 mmol) was dissolved in chloroform (150 ml), to which was 
added m-chloroperbenzoic acid (15 g), and reacted at 50 'C for 2 hours. The separated precipitate was 
removed by filtration, then adsorbed on a silica gel column and eluted with 5 % methanol/chloroform to give 
the title compound (3.42 g. 42 %). 

m.p.: 186 'C (ethyl acetate) 

1H-NMR (Me2 S0-d6, 5) : 3.88 (t, J = 5.0Hz, 2H) 4.10 (d, J = 8.0Hz. 2H) 4.36 (t. J = 5.0Hz. 2H) 4.52- 

4.66 (m. 4H) 8.18 (s, 1H) 8.56 (s, IH) 
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Example 23 

Production of 9-[2-[bis(2.2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-6-thioguanine (compound No. 609 in 
Table 1) 

The compound in Example 3 (800 mg. 1.7 mmol) was dissolved in ethanol (15 ml), to which was added 
thiourea (157 mg) and reacted under reflux for 4 hours. After reaction was over, the mixture was cooled to 
room temperature and concentrated to dryness. The residue was dissolved in chloroform, adsorbed on a 
silica gel column and eluted with 5 % methanol/chloroform to give the title compound (252 mg. 32 %). 

m,p.: 144 •€ (ethanol) 

1H-NMR (Me2 S0-d6. 5) : 3.80 (t, J = 5.1 Hz, 2H) 4.06-4.16 (m. 4H) 4.49-4.68 (m, 4H) 6.73 (br, 2H) 

7.76 (s, 1H) 

Example 24 

Production of 9-(2-[bis(2.2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-2-amlno-6-p-toluylthiopurine (com- 
pound No. 1 ,030 in Table 6) 

The compound in Example 3 (9.4 mg, 20 mmol) was dissolved in DMF (90 ml). p-Thiocresol (5.23 g) 
and triethylamine (2.8 ml) were added at room temperature, and the mixture was reacted at 100 'C for 4 
hours. After reaction was over, the reaction mixture was cooled to room temperature and concentrated to 
dryness. The residue was dissolved in chloroform, adsorbed on a silica gel column and eluted with 
chloroform to give the title compound (9.8 g. 88 %). 

m.p.: oil 

1H-NMR (CDCI3, 6) : 2.40 (s. 3H) 3.89-3.96 (m. 4H) 4.26 (d. J = 5.1 Hz. 2H) 4.39-4.47 (m. 4H) 4.79 (br, 
2H) 7.23 (d. J = 9.8Hz. 2H) 7.31 (d. J =9.8Hz. 2H) 7.71 (s. 1H) 

Example 25 

Production of 9-[2-(bis(2.2.2-trifluoroethyl)phosphonylmethoxy]ethyl]-2-hydroxy-6-p-toluylthiopurine (com- 
pound No. 1 ,055 in Table 7) 

The compound in Example 21 (6.9 mg, 12,3 mmol) was dissolved in 50 % aqueous acetic acid (120 
ml). Sodium nitrite (12 g) was added thereto, and the mixture was reacted at 50 'C for 1 hour. After 
reaction was over, the reaction mixture was cooled to room temperature and concentrated to dryness. The 
residue was partitioned between chloroform and aqueous sodium bicarbonate, and the chloroform layer was 
dried on magnesium sulfate and filtered. The filtrate was concentrated to dryness, crystallized from ether to 
give the title compound (2.31 g. 34 %). 

m.p.: 176 'C (ether) 

1H-NMR(Me2SO-d6, 5): 2.33 (s, 3H) 3.85 (t. J = 5.1 Hz. 2H) 4.01 (d. J = 8.0Hz, 2H) 4.25 (d, 

J = 5.1 Hz, 2H) 4.53-4.69 (m, 4H) 7.24 (d. J =8.1 Hz. 2H) 7.43 (d. J = 8.1 Hz, 
2H) 8.05 (s, 1H) 11.58 (br. 1H) 

Example 26 

Production of 9-[2-[bis(2.2.2-trifluoroethyl)phosphonylmethoxy]ethyl]-1-methylguanine (compound No. 1,005 
in Table 5) 

The compound in Example 20 (500 mg, 1.1 mmol) was dissolved in DMF (7 ml), and reacted with 
potassium carbonate (150 mg). molecular sieves (0.4 nm, 100 mg) and methyl iodide (203 mg) at room 
temperature for 2 hours. The reaction solution was filtered and concentrated to dryness. The residue was 
dissolved in chloroform, adsorbed on a silica gel column and eluted with 5 % methanol/chloroform to give 
the title compound (30 mg, 5.8 %). 

m.p.: oil 

^H-NMR (Me2 SO-ds. a) : 3.27 (s. 3H) 3.80 (d, J =5.0H2, 2H) 4.05-4.11 (m. 4H) 4.52-4.68 (m. 4H) 6.98 

(br. 2H) 7,59 (s. 1H) 
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Reference Example 1 

Production of 9-{[2-bis(2-acetamidethyl)phosphonylmethoxy]ethyl]adenine 




The procedure in Example 1 1 was repeated, except that 2-acetamide etahnol was used instead of 2- 
methoxyethanol. to obtain the title compound, 
m.p.: oil 

1H-NMR (CDCI3. 5) : 2.02 (s, 6H) 3,41-3.53 (m, 4H) 3.81 (d, J = 8.5Hz. 2H) 3.94 (t. J = 4.9Hz, 2H) 
3.97-4.21 (m, 4H) 4.43 (t, J = 4.9Hz, 2H) 6.18 (br. 2H) 6.77 (br. 2H) 8.00 (s, 1H) 
8.34 (S.1H) 

Reference Example 2 

Production of 9-[[2-bis(2-hydroxyethyl)phosphonylmethoxy]ethyl]adenine 



NH2 




The compound obtained from Example 13 (1 g, 1.9 mmol) was dissolved in ethanol, 10 % palladium- 
carbon (0.1 g) was added and reacted at 60 'C for 7 hours under hydrogen atmosphere. After palladium- 
carbon was removed by filtration, the solution was concentrated to dryness. The residue was dissolved in 
chloroform, adsorbed on a silica gel column, eluted with 5 % methanol/chloroform to give the title 
compound (0.38 g. 55 %). 

m.p.: 102 - 104 (ethyl acetate) 
1H-NMR (Me2 S0-d6. 5): 3.50 (q. J = 3.9Hz, 4H) 3.86-3.96 (m, 8H) 4.32 (t, J = 5.1 Hz, 2H) 4.85 (t. 

J = 5,6Hz. 2H) 7.21 (br, 2H) 8,09 (s, 1H) 8.13 (s. 1H) 

Experiment 1 

Inhibition of HBV growth 

HB611 cells (recombinant human lever cancer cell producing HBV. 2x10*) was incubated on Dulbecco 
ME medium containing bovine fetal serum, streptomycin (100 mg/ml). penicillin (100 lU/ml) and G-418 (0.2 
mg/ml) at 37 'C. On the 2nd and 5th days of cultivation, the medium was changed, then the media 
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containing specimens at final concentration of 10 mM were substituted on the 8th, 11th and 14th days. On 
17 days of cultivation, DNA of the cell was recovered. The amount of HBV-DNA was measured by southern 
blotting, and inhibition of HBV-DNA synthesis in the cell was determined. In addition, the concentration of 
the compound required for 50 % death of the HB611 cells was determined. The results are shown in the 
5 following Table 8. 

Table 8 



W - 


Compound 


Inhibition of HBV-DNA Synthesis(%) 


LDso of HB61 1 cell (uM) 




Example 1 


91 .5 


>1000 






Example 2 


99.9 


840 






Example 3 


99.9 


399 






Example 5 


97.2 


- 


75 


Example 12 


86.3 


>1000 






Example 13 


100 


>1000 






Example 14 


55.0 


>1000 






Example 15 


59.7 


174 






Example 16 


57.8 


178 




20 


Example 17 


66.2 


>1000 






Example 18 


73.4 


47 




Example 20 


99.9 








Example 21 


71 .3 








Example 22 


76.2 






25 


Example 23 


86.1 








Example 24 


99.9 








Example 25 


99.9 




UK 




Example 26 


99.9 








Reference Example 1 




>1000 




30 


Referemce Example 2 


31 .0 


>1000 





Experiment 2 

Inhibition of HBV growth in rat or mouse serum upon oral administration 

Groups of rats (3 rats per group) were received single oral dose of specimen (1 g/kg or 0.5 g/kg). bled 
at 1 hour after administration and serum was prepared. Separately, groups of mice (3 mice per group) were 
received single oral dose of specimen (0.3 g/kg). bled at 30 minutes after administration and serum was 
prepared. 

HB611 cells (2x10*) were incubated on Dulbecco ME medium containing 10 % bovine fetal serum, 
streptomycin (100 mg/ml), penicillin (100 lU/ml) and G-418 (0.2 mg/ml) at 37 'C. On the 2nd and 5th days 
of cultivation, the medium was changed, then substituted with a medium containing 5 % of the above serum 
(rat or mouse serum after oral administration of the specimen) on the 8th, 11th and 14th day, and DNA of 
the cell was recovered on the 17th days of cultivation. The amount of HBV-DNA was measured by southern 
blotting, and intracellular HBV-DNA synthesis inhibition was determined. For reference, the same experi- 
ment was conducted on PMEA. The results are shown in the following Table 9. 
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Table 9 





Compound 


Subject 


Oral Dosage (g/kg) 


HBV-DNA Synthesis lnhibition(%) 


5 


Example 1 


Rat 


1 


oy.y 




Example 2 


Rat 


1 


71 .9 




Example 3 


Mouse 


0.3 


QQ Q 




Example 4 


Mouse 


0.3 


ob.o 




Example 5 


Mouse 


0.3 


87.2 


10 


Example 12 


Rat 


1 


AO A 

92.9 




Examole 13 


Rat 


1 


77.7 




Example 14 


Rat 


0.5 


25.4 




Example 15 


Rat 


0.5 


38.5 




Example 16 


Rat 


0.5 


43.6 


15 


Example 18 


Rat 


0.5 


61.4 




Example 20 


Mouse 


0.3 


99.9 




Example 22 


Mouse 


0.3 


15.2 




Reference Example 1 


Rat 


0.5 


0 




Referemce Example 2 


Rat 


0.5 


0 


20 


PMEA 


Rat 


1 


35.5 



25 



Claims 

1. A phosphonate-nucleotide ester derivative of the following general formula (I): 



30 




35 



CHg CH2 OCH2 P-OR' 

OR^ 



( I ) 



wherein ring A represents 



40 



45 



50 



An 




55 



wherein R^ and R^ independently represent hydrogen, halogen, hydroxy I. mercapto, Cs-Cio arylthio or 
amino; R^ represents Ci-C* alkyi or ethyl having one or more substituents selected from the group 
consisting of fluorine. Ci-C* alkoxy. phenoxy, C7-C10 phenylalkoxy and C2-C5 acyloxy; R* represents 
Methyl having one or more substituents selected from the group consisting of fluorine, C1-C4 alkoxy, 
nhenoxv. C7-C10 ohenvlalkoxv and C2-C5 acvloxv: X. Y and Z indeoendentlv reoresent methvne or 
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nitrogen atom; or a pharmaceutically acceptable salt thereof. 
2. A compound according to Claim 1. wherein the ring A is 

5 



10 




15 wherein and are as defined in Claim 1. 

3. A compound according to Claim 1 , wherein the ring A is 



20 




25 

wherein R^ is hydrogen, chlorine, hydroxyl, mercapto. tolylthio or amino; R^ is hydrogen, chlorine, 
iodine, hydroxyl or amino. 

30 4. A compound according to Claim 1 , wherein the ring A is 



35 




40 

wherein R^ is amino; R^ is hydrogen. 
5- A compound according to Claim 1 . wherein the ring A is 

45 



50 




55 wherein R' and R^ are amino. 

6. A compound according to Claim 1, wherein R3 is C1-C3 alkyi, 2,2,2-trifiuoroethyl or ethyl having a 
substituent selected from the group consisting of C1-C3 alkoxy, phenoxy, C7-C10 phenylalkoxy and C2- 
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Cs acyloxy. 

7. A compound according to Claim 1, wherein is Ci-Ca alkyi or 2.2,2-trifluoroethyl. 

8. A compound according to claim 1, wherein is 2,2,2-trifluoroethyl or ethyl having a substituent 
selected from a group consisting of C1-C3 aikoxy, phenoxy, C7-C10 phenylalkoxy and Ci-Cs acyloxy. 

9. A compound according to Claim 1 , wherein R* is 2,2,2-trifluoroethyl. 

10. A compound according to Claim 1, wherein X and Z are nitrogen atoms, X and Y are nitrogen atoms, or 
X, Y and Z are nitrogen atoms. 

11. A pharmaceutical composition which comprises a compound of Claim 1 and a pharmaceutically 
acceptable carrier. 

12. An antiviral agent containing a compound of Claim 1 as an active ingredient. 

13. A method for treatment of viral infection which comprises administering a compound of Claim 1 to a 
patient infected with a virus. 

14. A method for treatment of Claim 13, wherein the virus is hepatitis B virus. 



J 



Kuropcan Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Nunbcr 

EP 94 10 9742 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Catccorr 



Citidoo of documcat wiUi iiidicaci«a, where afpropriate, 
of rctevam pttagei 



RctevMit 

to cUim 



ajLSSIFICATION OF THE 
APPUCATION an(.CL4) 



EP-A-0 481 214 (BRISTOL-MYERS SQUIBB CO.) 

* the whole document * 

WO-A-92 09611 (BEECHAM GROUP PLC) 

* the whole document * 



1-14 



1-14 



C07F9/6561 
A61K31/675 



The present search report has been drawn up for all daims 



SKARaiCD (lB4.Cl.i) 



C07F 
A61K 



THE HAGUE 



22 September 1994 



Beslier, L 



CAT>:(;oRY orareo uoajMiiNTs 

X : pvtiailiriy rdcvant If CikcB ilont 

Y : partiailariy rdevaat K combined with another 

tecamcnl of the same catcfory 
A : technolof[lcal badMtrottnd 
O : noo-whtitt disdosnri 
P : tntenaediate document 



T : theory or priadplc undciiyins the inwnrioa 
K : ctrilcr patent iocanunt, but pubtisbed on, or 

Iff* the fillnR date 
0 : docnmvl died Is the application 
L : dooimaii dted for i 



A : member of the same paiem family, c otfe ip ondtog 



